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ON THE CDVER 


29 The Wild Mouse 

Often individuals have more than one 
hobby or interest, and often those 
hobbies or interests intersect. One 
common example of that is music and 
electronics. While the price of music- 
related electronics is lower than ever, 
if you like picking up a soldering iron 
when you are not playing your guitar, 
this month’s cover project is one you’ll 
surely want to try. It’s an easy-to-build 
guitar-effects box that can dramatical¬ 
ly change the sound of your instrument with the tap of a button. 
— Steve Daniels 



BUILD THIS 


41 Add a Digital-Frequency 
Display to Your Equipment 

These PIC-based, versatile modules can be easily added to almost 
any piece of radio or test gear that lacks a digital display. 

— Neil Heckt 

35 Add a Phono Adapter to Your Home Stereo 

Have you long since abandoned vinyl? If so, here’s a simple way to 
reclaim those unused phonograph inputs on your audio gear. 

— Joe Gustainis 
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TECHNOLOGY 


17 Prototype 

A tornado early-warning system, an airborne 
asbestos alert, an engine with no moving parts, 
and more. 

36 PIC Assembly Language for 
the Complete Beginner 

If you can’t work with PICs and other 
microprocessors, you’re missing out on a large 
part of today’s electronics. — Michael A. Covington 
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Digital photo printers. 

— Konstantinos Karagiannis 
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A radio pirate walks the plank. — Don Jensen 
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Miscellaneous monitor problems. 
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The Model 70 comes to life. — Marc Ellis 
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Intelligent Computer Solutions Image MASSter 
Solo hard-drive duplicator. 
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SETI at home, hot-tub economics, and more. 

— Don Lancaster 
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01 Edsels And DIVX 

With much noise and promise, DIVX (Digital Video eXpress) was introduced in 
September 1997. It died with a whimper on June 16, 1999. 

RIP, and good riddance. 

Oftentimes good marketing can sell a product widi no or marginal appeal, or allow 
a product that is technically inferior to sell better than one that is technically supe¬ 
rior. Among videophiles, one often sees the VHS vs. Beta format war as an exam¬ 
ple of that. What they forget, however, is that VHS had a feature—longer record¬ 
ing time—that most consumers wanted. In this case, convenience was more impor¬ 
tant than a superior image. By the time the Beta camp realized this, VHS had got¬ 
ten too large a jump and the war was over. 

Here, DIVX was counting on convenience winning out again. The problem was 
that DIVX was not all that convenient. Sure, you could buy the disc, watch it for 
48 hours, and then throw it out. But the discs were expensive ($4.50 for the first 48 
hours as opposed to $2.99 to $3.50 for two- to five-day rentals at national chains), 
hard to find outside of Circuit City (part owner of the DIVX format) stores, and 
(because of the amount of data required to implement DIVX’s extra encryption) 
lacked many of the special features (trailers, out-takes, actor interviews, etc.) that 
DVD viewers have come to expect. Add to that the fact that the hardware cost 
about $100 more than an equivalent open-standard DVD player and that the sys¬ 
tem needed a telephone connection to work and you have a lose, lose, lose propo¬ 
sition—and it lost, big time. The press release announcing the end of DIVX stat¬ 
ed that the after-tax loss to Circuit City will be $114 million. 

Fortunately, those who purchased DIVX players will not share in the loss. In a very 
smart business decision, the DIVX consortium (i.e. Circuit City) is offering a $100 
cash rebate to anyone who purchased a DIVX-enhanced player prior to June 16, 
and the players can be used to play normal open-standard DVDs. DIVX discs can 
be viewed until June 30, 2001. Consumers who upgraded any discs to unlimited 
viewing can receive a refund of the upgrade price; DIVX will not upgrade any new 
discs. Rebate forms will be available at www.divx.com, participating retailers, and 
by calling 888-639-DIVX. 

In conclusion, DIVX claimed in their farewell news release that the format died 
due to lack of retailer/studio support and despite “significant consumer interest.” 
Nonsense. It died because it was a product that consumers did not want, as evi¬ 
denced by the relative sales figures. And it died because the forces behind DIVX 
forgot one important marketing principle: 

Most consumers recognize an Edsel when they see one. 



Carl Laron 
Editor 
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LETTERS 

Send ydur comments to the editors of Electronics Now Magazine 


Successful Soldering 

I’ve heard and seen several interest¬ 
ing comments regarding my article 
“How to Succeed in Soldering” 
(Electronics Now, July 1999) that need 
to be addressed. As I expected, not 
everyone agrees with my methods; and 
as I stated in the article, my methods 
were only for those who weren’t achiev¬ 
ing consistently good results. We can 
lump the comments into two main cate¬ 
gories: temperature control and fluxes. 

It appears that many people are “in 
love” with their temperature-controlled 
soldering stations—I would be, too, if I 
had spent that much money! The main 
attraction seems to be “that the solder¬ 
ing tip lasts a lot longer” when idling at 
low temps. When I’m in a soldering 
“siege,” my pencil iron idles flat-out all 
day long. My tips always last for at least 
a year. As the article stated, tip mainte¬ 
nance is die key issue here, as well as 
using the correct flux—bringing us to 
the second group of comments. 

Some hobbyists have found what 
they feel are more effective fluxes dian 
the rosin-core specified in my article. 
Others really enjoy removing (by what¬ 
ever method) every bit of flux residue 
from their boards—more power to you! 
As you know, I consider flux removal a 
task that yields limited returns. The risk 
of contaminating non-hermetic compo¬ 
nents on your board is a serious problem 
that usually rears its ugly head as soon as 
the ambient humidity changes. 

One hobbyist has used water-soluble 
flux for many years with good results. 
I’ve also used this type of flux in indus¬ 
try, and the fact of the matter is that the 
fluxes have to be thoroughly removed 
from your finished product. They are so 
active that any residual flux will sooner 
or later corrode any metal they contact. 
Unfortunately, there is no way to clean 
this flux from beneath a solder joint, and 
right there is where I’ve spent many 
hours repairing circuit board traces! 

The article clearly stated that if you 


already have a good soldering method, 
then by all means don’t change it! My 
method works for me, and I’ll stand by 
it—but my method may not work well 
for everybody! 

SKIP CAMPISI 

At last, someone who knows how to 
solder efficiently! I have been an elec¬ 
tronics hobbyist for 29 years and a pro¬ 
fessional technician for 24 years. The 
article “How to Succeed in Soldering” 
(Electronics Now, July 1999) is the one 
article I have seen, including my Tech 
School text books, that shows the “prop¬ 
er” method of making a solder joint, i.e., 
using a hot iron and applying the solder 
to the iron first to speed up heat transfer. 
I have used this method all of my career 
with only a slight change. I use a 47-watt 
iron, and my average joint is made in 
under one second. Well done, Mr. 
Campisi. 

PAUL STEPHANY 
Sergeant Bluff, LA 


.. .and MixMasler Cautions 

Thank you so much for your “How 
to Succeed in Soldering” article 
(Electronics Now, July 1999). Like Mr. 
Campisi, I have been a home experi¬ 
menter for over 35 years and a pro for 
most of that time, but he has given me a 
few helpful hints. For someone who 
does a lot of soldering and has an iron 
running for long periods of time, a 40- 
watt or so iron, temperature controlled 
at 650°F to 700°F, provides plenty of 

Write To: 

Letters, 

Electronics Now Magazine, 

500 Bi-County Blvd., 

Farmingdale, NY 11735 

Due to the volume of mail we 
receive, not all letters can be 
answered personally. All letters 
are subject to editing for clarity 
and length. 


reserve heat when needed without 
“burning up” tips when idle. Digital dis¬ 
play, microprocessor control, and regu¬ 
lation to within ten degrees are overkill, 
but I find Weller’s WTCPS soldering 
station, a simple inagnetic-mechanically 
controlled arrangement, to be a worth¬ 
while investment. 

In the same issue, the article “DJ 
MixMaster” contains several useful and 
unique techniques, but it could pose 
some problems. First, in Fig. 3, p. 35, 
gain controls R116-a and R116-b drive 
output jacks J15 and J16 directly. The 
effective output impedance could be as 
high as 50,000 ohms, which may cause 
high frequency loss and hum if the 
cables to the power amplifier are more 
than a few feet long. Also, some PA 
power amplifiers have an input imped¬ 
ance of 10,000 ohms or so, which could 
severely upset the action of the 100,000- 
ohm controls. As a precaution, I would 
add another NE5532 stage between the 
controls and the output jacks to serve as 
a unity gain buffer. 

Also, regarding the XLR connectors, 
the drawing of the microphone input 
connector, J18, (Fig. 2, p. 34) is mislead¬ 
ing because the center pin is not ground. 
Additionally, resistors R119 and R120 
(600 ohms) are not standard available 
values; as 1% metal-film units are speci¬ 
fied for those, the closest standard value 
would be 604 ohms. 

Last but not least, most public address 
speaker systems (the two or so cubic-foot 
cabinet housing a 12-inch cone speaker 
plus a compression horn) generally only 
have a frequency response from 80 Hz to 
12 kHz. Boosting frequencies outside this 
range at high volume levels will only 
cause distortion, overheating, and possi¬ 
ble damage. On any PA audio system I 
work on, I check the manufacturer’s spec¬ 
ifications regarding the speaker frequen¬ 
cy response and use the equalizer to 
restrict the bandpass of the electronics 
accordingly. 

MICHAEL KILEY 

Crestwood, IL m 
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Readers’ questions, Editors’ answers 

CONDUCTED BY MICHAEL A. COVINGTON, N4TMI 


Adding IrDA Interlace 

Q My Biostar PC motherboard has a con¬ 
nector for an h‘DA infrared transceiver. 
There are four wires , +5V, GND, IRRX, and 
IRTX. I assume the latter two are infrared 
receive and transmit respectively. There is 
no infrared LED or photodiode. What do I 
need to add in order to be able to use 
IrDA? — A. G., Washington , DC 

A First make sure that the IrDA UART 
(universal asynchronous receiver- 
transmitter) is really on the mother¬ 
board—that the chips haven’t been left 
off. The way to tell is that if the UART 
is there, Windows 95 and 98 will detect 


the IrDA hardware and let you install 
IrDA drivers, which you can get from 
your installation disk or from 
www.microsoft.com. The drivers may 
already be there; check “My Computer, 


Properties” carefully. 

Although we don’t have the particu¬ 
lars of your motherboard, it appears that 
what you need to add is an infrared 
transceiver such as the Hewlett-Packard 
HSDL-1100-017. This is a hybrid IC 
that contains the appropriate LED, pho¬ 
todiode, and control circuitry. 

Figure 1 shows how it’s used. The 
HSDL-1100-017 itself can transmit and 
receive data as fast as 4 megabits per sec¬ 
ond, but its actual speed will depend on 
the IrDA UART on your motherboard. 

You can download a data sheet for the 
HSDL-1100-017 from www.hp.com/ 
go/ir, which includes a link for ordering 
this device in small quantities for about 


$14 each. Bear in mind that it is a tiny 
surface-mount IC for which you will 
probably have to make a printed-circuit 
board. Also, our published circuit is 
taken from an HP application note, but 


we have not actually built and tested it, 
so it’s doubly important for you to read 
the data sheets and understand what 
you’re building. 

General information on IrDA 
(Infrared Data Association) standards 
and protocols can be obtained from 
www.irda.org. 


Computer Masquerades 
As Prieter 

Q I have so?ne data files on a Commodore 
64 computer and a program that can 
print them but cannot put them onto a 
diskette. Can I connect the parallel printer 
po7~t of my Commodore to the parallel port of 
a PC and capture the data? Stripping out 
the printei‘ control codes and other extrane¬ 
ous material is no problem. —D.L.G., 
Detroit , MI 

A We consulted parallel-port expert Jan 
Axelson (www.lvr.com), who advised 
that although modem PC parallel ports 
are capable of receiving input, you’d be 
better off converting the data to serial 
before transmitting it to the PC. The 
reason is that serial ports have the abili¬ 
ty to buffer incoming data, but parallel 
ports don’t; the computer must be lis¬ 
tening at the exact moment the data is 
placed on the port. Thus, data transfer 
between parallel ports requires coopera¬ 
tion between the two computers. 

Figure 2 shows roughly what you 
need. A parallel-to-serial converter, also 
known as a Centronics-to-RS-232 con¬ 
verter, would normally be used to con¬ 
nect a computer’s parallel port to a seri¬ 
al printer. In this situation, though, 
you’ll be feeding the serial data into 
another computer. You can do this by 
writing a program in BASIC to read 
from COM1 or by running a terminal 
program such as Kermit and capturing 
the data received. 

Parallel-to-serial converters are 
available for about $85 from B&B 


TO 



220 

PF 

FIG. 1—AN INFRARED TRANSCEIVER, such as the Hewlett-Packard HSDL-1100-017, is 
a hybrid IC that contains the appropriate LED, photodiode, and control circuitry. This exam¬ 
ple circuit was taken from an HP application note. Pins 1 and 10 are double pins. 
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F, G. 2—A PARALLEL-TO-SERIAL CONVERTER could be used as shown here to let one 
PC capture data being output from another PC’s parallel port. 


Electronics, 707 Dayton Road, Ottawa, 
IL 61350; Tel: 815-433-5100; Web: 
www.bb-elec.com. But before you buy 
one, ask around and see if there is one 
you can borrow. Any company with a 
substantial fleet of PCs has probably 
used these devices at one time or anoth¬ 
er. Read the specifications carefully, and 
be prepared to use a voltmeter or RS- 
232 breakout box to make sure every¬ 
thing is connected as intended. 


Mouse On Parallel Perl? 

Q I use a Toshiba T2150CDS laptop com¬ 
puter on my boat with a GPS receiver 
connected to its seiial port. 1 need to connect 
an external mouse , but the serial pon is not 
available. Can I connect a mouse to the par¬ 
allel port? — K. IV, Annapolis, A/D 

A This runs into the same buffering 
problem as the previous question: the 
parallel port has no place to hold data if 
the PC isn’t listening at the exact 
moment the data appears. Connecting a 
mouse to the parallel port would require 
custom device drivers (i.e., rewriting 
part of Windows) as well as special hard¬ 
ware. Someone may make a commercial 
product that solves this problem; if so, 
we’d like to hear about it. Readers? 


Making A 220-Volt limer 

Q There are many commercial 120-volt, 
15-amp AC timers on the market, but 
timers for 220/240-volt circuits are much 
more expensive. Is there a simple way a 
handyman can combine two 120-volt timers 
to make a 220/240-volt timer suitable for 
air conditioners and the like? — N.H.G., 
Philadelphia, PA 

A As you note in your letter, a 220/240- 
volt circuit has two “hot” wires 
(above ground) that have to be switched 


simultaneously. Also, 220/240-volt cir¬ 
cuits generally carry heavy current (20 to 
30 amps) for large appliances. 

You could use a 120-volt timer to 
control a relay with a 120-volt AC wind¬ 
ing and 220/240-volt, DPST or DPDT, 
high-current contacts. Such a relay costs 
$20 to $40. At that price you’d be better 
off spending about $60 for a heavy-duty 
220/240-volt timer. 

Durability is another advantage of 
the heavy-duty timer; it will run for 
years without trouble, while a plastic¬ 
bodied 120-volt timer is likely to wear 
out in a couple of years of continuous 
operation. 


Transistorizing A Dip 
Meter 

Q I have an old Mi lien 90651 grid-dip 
meter that uses a type 9002 tube, which 
is no longei‘ available. Can you suggest a 
transistor to replace the tube? — J.J.B., 
Arnold, MD 

A A dip meter, for those not old enough 
to remember, is an RF oscillator that 
has a meter showing the amount of feed¬ 
back. By holding the oscillator coil next 
to a tuned circuit, you can tell when the 
two circuits are in resonance because of 
a “dip” in the meter reading. 

The 9002 is a miniature 7-pin triode 
tube, and it is still available from 
Antique Electronic Supply, 6221 S. 
Maple Ave., Tempe, AZ 85283; Tel: 602- 
820-5411. Replacing it is your simplest 
option. Unfortunately, no other tube has 
the same pinout, so a tube substitution 
probably isn’t practical. 

If you want to transistorize die meter, 
reduce the supply voltage to about 20 
volts (perhaps feeding the original fila¬ 
ment supply into a voltage doubler or 
tripler) and try an N-channel JFET such 
as the MPF102 or 2N3859. 


Remote-Controlled PC 

Q I have my computer upstairs, with a 
video card that supports output to a TV 
set. What Td like to do is transmit the audio 
and video from the computer to a TV set 
located downstairs, and also design a circuit 
that would enable me to use a keyboard and 
mouse downstairs in addition to those at the 
computer. Td like to use wireless communica¬ 
tion if possible. — K. B., USMC 

A Actually, I advise going in a different 
direction. It’s easier, and probably 
cheaper, to network two PCs than to 
control a single PC from two locations. 
Unlike UNIX workstations, PCs are not 
designed for remote control, but they 
work well in networks. 

A network would let you share files, 
printers, and even a modem. There are 
even wireless local-area networks on the 
market for under $150. Best of all, you 
don’t have to write any software; the 
necessary drivers are already part of the 
operating system. 

If you insist on using one computer, 
take a look at Applica U2, a hardware/ 
software package that allows two people 
to share a single PC running Windows 
98, with two screens, two keyboards, and 
two mice. This is a product of 
Concurrent Controls, Inc., 349 Allerton 
Avenue, South San Francisco, CA 
94080; Web: www.applica.com. I’ve seen 
a PC work well with VGA, keyboard, 
and mouse cables that were 30 feet long 
and led into a room on the next floor, so 
you can presumably run Applica U2 
through long cables. As far as I know, 
Applica U2 does not support wireless 
communication; for that, you need com¬ 
puters on both ends. 


Alignment Diskettes 

O We refurbish computers for use in 
California schools. We have been using 5 
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the Dysan Interrogator alignment disk to 
test and align diskette drives, but our vendor 
can no longer supply us with the test 
diskettes. Do you or your readers have any 
information about where we can get 
them? — R. L., Vacaville, CA 

A Back in the 1980s, aligning diskette 
drives was a standard computer repair 
job. Nowadays, it’s seldom done because 
a new drive costs only $30 or so, less 
than the value of the technician’s time to 
do an alignment. (If you have volunteer 
or student labor, of course, that’s not an 
issue.) Also, my sad experience in the 
“good old days” was that if a drive went 
out of alignment once, it would do so 
again soon. 

Alignment disks can’t be copied in an 
ordinary disk drive, of course, because 
some of the tracks are deliberately 
recorded out of alignment. So when a 
disk wears out, you have to replace it. 

Analog and digital alignment disks 
and software—apparently just like the 
old Dysan products, although the speci¬ 
fications don’t mention Dysan—are still 
made by Accurite Technologies Inc., 
48460 Lakeview Blvd., Fremont, CA 
94538-6532; Web: www.accurite.com. 


TV Schematics 

Q I a?n a high school student repairing an 
RCA television set for a senior class pro¬ 
ject. Do you have schematics or other infor¬ 
mation that you can fax me? — A. G., 
Tecumseh, Ont., Canada 

A Unfortunately, no, we don’t provide 
this service. You can purchase TV 
schematics from Howard W. Sams; see 
“How to Get Information About 
Electronics” elsewhere in this column. 
Since it’s a school project, a TV shop in 
your town might be willing to help you. 


Still Alive And Compiling... 

0 Regarding your answer to R.A.R. in the 
March issue, PowerBASIC (formerly 
Turbo Basic) is still alive and well. This 
compiler is compatible with QuickBasic but 
outperforms it and has add-ons for Windows 
programming and DLLs.—Robert Stacker, 
Kansas City, MO 


A Thanks for the tip. Sure enough, the 
company can be reached at 316 Mid 
6 Valley Center, Carmel, CA 93923; Tel: 


800-780-7707; Web: www.powerbasic. com, 
and their product appears to be as 
impressive as ever. You can even buy the 
compiler online and have it e-mailed to 
you. 

BASIC has been described as the 
only programming language that ever 
grew up—that is, the only language that 
grew in response to users’ needs rather 
than being governed by a particular the¬ 
ory of how computer programming 
ought to be done. As a result, it’s handy 
in a way other languages aren’t. I don’t 
know what the programming languages 


of the year 2050 will be like, but I 
strongly suspect one of them will be 
called BASIC. 


Where Are The Files Oi 
Yesteryear? 

Q Vm experimenting with PICs and have 
been going through back issues of 
Electronics Now. Pd like to download var¬ 
ious PIC programs from these earlier mag¬ 
azines but don't seem to be having any luck. 


HOW TO GET INFORMATION ABOUT ELECTRONICS 


On the Internet: See our Web site at 
http://www.gernsback.com for information 
and files relating to our magazines (Elec¬ 
tronics Now and Popular Electronics) 
and links to other useful sites. 

To discuss electronics with your fellow 
enthusiasts, visit the newsgroups sci. elec 
tronics.repair, sci.electronics.components, 
sci.electronics.design, and rec.radio. ama- 
teur.homebrew. “For sale” messages are 
permitted only in rec.radio.swap and 
misc.industry.electronics.marketplace. 

Many electronic component manufac¬ 
turers have Web pages; see the directory 
at http://www.hitex.com/chipdir/, or try 
addresses such as http://www.ti.com and 
http://www. motorola.com (substituting any 
company’s name or abbreviation as appro¬ 
priate). Many 1C data sheets can be 
viewed online, www.questlink.com features 
1C data sheets and gives you the ability to 
buy many of the ICs in small quantities 
using a credit card. You can also get 
detailed 1C information from www.icmas 
ter.com, which is now free of charge 
although it formerly required a subscrip¬ 
tion. Extensive information about how to 
repair consumer electronic devices and 
computers can be found at www.repair 
faq.org 

Books: Several good introductory electron¬ 
ics books are available at RadioShack, 
including one on building power supplies. 

An excellent general electronics text¬ 
book is The Art of Electronics , by Paul 
Horowitz and Winfield Hill, available from 
the publisher (Cambridge University Press, 
1-800-872-7423) or on special order 
through any bookstore. Its 1125 pages are 
full of information on how to build working 
circuits, with a minimum of mathematics. 

Also indispensable is The ARRL Hand¬ 
book for Radio Amateurs, comprising 1000 
pages of theory, radio circuits, and ready-to- 
build projects, available from the American 
Radio Relay League, Newington, CT 
06111, and from ham-radio equipment 
dealers. 

Copies of past articles: Copies of past 
articles in Electronics Now and Popular 


Electronics (post 1994 only) are available 
from our Claggk, Inc., Reprint Department, 
P.0 Box 4099, Farmingdale, NY 11735; 
Tel: 516-293-3751. 

Electronics Now and many other maga¬ 
zines are indexed in the Reader’s Guide to 
Periodical Literature, available at your pub¬ 
lic library. Copies of articles in other maga¬ 
zines can be obtained through your public 
library’s interlibrary loan service; expect to 
pay about 30 cents a page. 

Service manuals: Manuals for radios, TVs, 
VCRs, audio equipment, and some comput¬ 
ers are available from Howard W. Sams & 
Co., Indianapolis, IN 46214 (1-800-428- 
7267). The free Sams catalog also lists 
addresses of manufacturers and parts deal¬ 
ers. Even if an item isn’t listed in the catalog, 
it pays to call Sams; they may have a sche¬ 
matic on file which they can copy for you. 

Manuals for older test equipment and 
ham radio gear are available from Hi 
Manuals, PO Box 802, Council Bluffs, IA 
51502, and Manuals Plus, PO Box 549, 
Tooele, UT 84074. 

Replacement semiconductors: Replace¬ 
ment transistors, ICs, and other semicon¬ 
ductors, marketed by Philips ECG, NTE, 
and Thomson (SK), are available through 
most parts dealers (including RadioShack 
on special order). The ECG, NTE, and SK 
lines contain a few hundred parts that sub¬ 
stitute for many thousands of others; a 
directory (supplied as a large book and on 
diskette) tells you which one to use. NTE 
numbers usually match ECG; SK numbers 
are different. 

Remember that the “2S” in a Japanese 
type number is usually omitted; a transistor 
marked D945 is actually a 2SD945. 

Hamfests (swap meets) and local orga¬ 
nizations: These can be located by writing 
to the American Radio Relay League, 
Newington, CT 06111; (http://www.arrl.org). 
A hamfest is an excellent place to pick up 
used test equipment, older parts, and other 
items at bargain prices, as well as to meet 
your fellow electronics enthusiasts—both 
amateur and professional. 





Could you help me find them? — S.T.B ., 
Ellettsville, IN 

A Editor Carl Laron responds: “All files 
that are still available are located on 
our FTP site, ftp.gemsback.com/pub/EN. 
That includes most files that were on 
our old BBS, which is now out of ser¬ 
vice. Unfortunately, before our move to 
the Internet, the BBS suffered a cata¬ 
strophic crash, and we lost a few files as 
a result. If you can't find a file on the 
FTP site, most likely it is one of the lost 
ones. In that case, if you let us know 
which file you’re looking for, we’ll try to 
track down a duplicate copy.” 


Writing to Q&A 


As always, we welcome your questions. 
The most interesting ones are answered 
in print. Please be sure to: 

(1) include plenty of background 
information (we’ll shorten your letter 
for publication); 

(2) give your full name and address 
on your letter (not just the envelope); 

(3) type your letter if possible, or 
write very neatly; and 

(4) if you are asking about a circuit, 
include a complete diagram. 

Questions can be sent to Q&A, 
Electronics Now Magazine, 500 Bi- 
County Blvd., Farmingdale, NY 11735, 
or e-mailed to q&a@gernsback.com, but 
please do not expect an immediate reply 
(because of our backlog) and please don’t 
send graphics files larger than 100K. 
Due to the volume of mail, we regret 
that we cannot give personal replies. 


An Introduction 
to Light in Electronics 


An Introduction to 
Light in 
Electronics 


Taken for granted by 
us all perhaps, yet this 
book could not be read 
without it, light plays 
such an impressive role 
in daily life that we may 
be tempted to consider 
just how much we 
understand it. This book 
makes a good start into 
this fascinating and 
enlightening subject. It 
has been written with 
the general electronics 
enthusiast in mind. 


To order Book #BP359 send $6.99 plus $3.00 for 
shipping in the U.S. and Canada only to Electronics Technology 
Today Inc., P.O. Box 240. Massapequa Park, NY 11762-0240. 
Payment in U.S. funds by U.S. bank check or International 
Money Order. Please allow 6-8 weeks for delivery. 



matrix 

multimedia 


Electronics CD ROMs S 

Want to improve your design skills? 

Then you should consider our range of CO ROMs by best-selling author Mike Tooley. 

Electronic Circuits and Components provides a sound introduction to the principles 
and applications of the most common types of electronic components and how they are 
used to form complete circuits. Sections on the disc include: fundamental electronic 
theory, active components, passive components, analog rircuits and digital circuits. 

Includes circuit s and assignments for Eledronks Workbench. 

The Parts Gallery has been designed to overcome the problem of component and 
symbol recognition. The (0 ROM will help students recognize common electronic 
components and their corresponding symbols in circuit diagrams. Quizzes are included. 

The Paris Gallery H free with Electronic Grcuits and Components. 

Digitd Electronics detoils the principles and practice of digital electronics, including 
logic gates, combinational and sequential logk circuits, docks, counters, shift registers, 
and displays. The CD ROM also provides on introduction to microprocessor-based 
systems. Indudes circuit sand assignments for Electronics Workbench. 

Analog Electronics is a complete learning resource for this most difficult subject. The 
CD ROM includes the usual weealth of virtual laboratories as well as an electronic circuit 
simulator with over SO pre-designed analog circuits, which gives you the ultimate 
learning tool. The CD ROM provides comprehensive coverage of analog fundamentals, 
transistor circuit design, op-amps, filters, oscillators, and other analog systems. 

"...hammers home the concepts in a way 
that no textbook ever could/' 

Electronics Australia 

Interested in programming PIC micros? 

We have the perfect solution: 

Our PlOutor CD ROM can teach you how to write assembly language programs for the 
PIC series of microcontrollers. The CD ROM's 39 tutorial sections will guide you from 
basic PIC architecture, commands, and programming techniques up to advanced 
concepts such as watchdog timers, interrupts, sleep modes, and EEPR0M data memory 
use. Over 80 exercises and challenges are provided to test your understanding, and the 
unique Virtual PIC allows you to write and test programs on -screen. 

The complementary development kit indudes o reprogrammable PIC16C84, which you 
con program via your printer port. The institution version {designed for use in schools, 
colleges ond industry) includes a quad 7-segment LED display and alphanumeric LCD 
display. The development kit provides an excellent platform for both learning PIC 
programming and for further project/developmeni work. Assembler and send (via 
printer port) software is included on the CD ROM. 9 

Prices ana Versions 

Institution versions are suitable for use in schools, colleges ond industry. 
Student versions are forstudent/home use. 





student 

institution 


version 

version 

Electronic Circuits & Components 

$56 

$159 

Digital Electronics 

$75 

$189 

Analog Electronics 

$75 

$189 

PICtutor (CD and development board) $179 

$350 


development board (institution version) 


Shipping costs to Canada an additional $5. Overseas orders please contact 
CLAGGK Inc. for shipping costs. 


see http://www.MatrixMultimedia.co.uk for full specs and demos 


Please circle the products you would like to buy on the table above right, calculate the total cost, fill in the form 
below and send H to ui Please allow 4 - 6 weeks for delivery. 

Name: _ 

Address - _ 


Order Form 


Zip: . 


Telephone. 



I have enclosed my check for $: _ 

Please charge my credit card for $: _ 

Note that the delivery address and the address at which 
the card is registered must be the same 


Card type: _ 

Mastercard. Visa, or Discover only 


Signature: 

Number: 


Expire date: 


]m 


CL02 


Claggk Inc., PO Box 4099, Farmingdale, NY 11735-0792 
Tel: 516-293-3751 email claggk@poptronix.com 
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COMPUTER CONNECTIONS 


Digital-Photo Printers 


BY KONSTANTINDS KARAGIAN N I S 
COMPUTER EDITOR 


D igital cameras used to come in two flavors: 

HIGH-END UNITS WITH HIGH-END PRICES FOR PROFES¬ 
SIONAL APPLICATIONS, AND LOW-END UNITS STILL WITH HIGH- 
END PRICES FOR GADGET FREAKS AND THOSE INTERESTED IN 


capturing images for use on the Web. 
My, how times have changed. 

Seemingly overnight, digital cameras 
have become all the rage. In recent 
months tons of new megapixel units 
have been introduced, and the two- 
megapixel barrier has been broken by a 
number of companies including Nikon, 
Olympus, Agfa, and others. The result is 
that it is now possible to use a reasonably 
priced digital camera to produce an 
image as large as 8 by 10 inches with a 
quality that will rival a standard photo¬ 
graphic image. 

Or is it? 

An obvious dilemma manifests itself 
when you think about outputting images 
from a digital camera: How do you get 
the image from your camera to paper? 
This remains the traditional and usually 
preferred way to share images, after all. 

The most common solution is to use 
a good-quality ink-jet printer. Using 
special paper and sometimes special 
inks, ink-jet printers can output images 
that at first glance appear to be as good 
as standard photographic prints. Indeed, 
when viewed from a distance, they are 
often impossible to tell apart from stan¬ 
dard photos. Up close, however, things 
begin to fall apart. In particular, the out¬ 
put from even the highest resolution 
ink-jet printers still shows the telltale 
ink-dot pattern. 

To get the continuous tones of true 
photos a different approach is needed. 
This month, we’ll look at two relatively 


new consumer printers that deliver true 
photo-quality output, albeit at just snap¬ 
shot sizes. 

Polaroid Revisited 

Our first entry this month is the 
lightweight PhotoMAX Digital Photo 
Printer ' from Polaroid. The most star¬ 
tling thing about this printer is that it 
does not use standard or photo paper as 
its media. Instead, it uses Polaroid 
Spectra Film packs and die images that 
are output are identical to what you get 
using a Polaroid Instant Camera. And in 
that fact lie the keys to both this printer’s 
strengths and weaknesses. 

VENDOR INFORMATION 

Olympus America, Inc. 

Two Corporate Center Dr. 

Melville, NY 11747 
Tel: 800-347-4027 
Web: www.olympus.com/digital 

Polaroid Corporation 

784 Memorial Drive 
Cambridge, MA 02139 
Tel: 781-386-2000 
Web: www.polaroid.com 

Polaroid film is, well... Polaroid film. 
If you like the look of Polaroid images 
(or at least don’t mind them), you will be 
satisfied with the output of this printer 
(actually you might very well like it bet¬ 
ter for reasons we’ll explain in a 



POLAROID’S PHOTOMAX DIGITAL- 
PHOTO PRINTER will let you create real 
photos in about 30 seconds. If you’re happy 
with the quality of actual Polaroid shots, 
consider the PhotoMAX, which is available 
for less than $300. 

moment). If you hate it, it is unlikely 
that this printer will be on your next 
Christmas list. But regardless of what 
your feelings about Polaroid images are, 
keep in mind that the format is extreme¬ 
ly popular with families and for certain 
business applications, such as pho¬ 
tographing real estate. And also keep in 
mind that this is about the only con¬ 
sumer-accessible solution to date that 
allows you to get true “photographs” 
from a digital camera. 

To use the printer, simply plug it into 
the parallel port of any PC, install the 
included drivers, drop in a film pack, and 
you are set to go. To process the output 
from your digital camera the printer is 
bundled with two Polaroid PhotoMAX 
image-processing programs. PhotoMAX 
2.0 is the more basic package and is 
aimed at the family/fun user as it 
includes templates for using your digital 
photos in calendars, Web sites, e-mail, 
and more. It features an “Instant Print” 
feature that when selected automatically 
pre-processes your digital image for 
clarity and sends it to the PhotoMAX 
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printer. PbotoMAX Pro is aimed at the 
business user and includes templates for 
using your images in business cards, 
brochures, etc. While either package is 
suitable for basic editing, if your needs 
are more extensive or you have more 
experience in this area and are already 
comfortable with other image-editing 
software, the PhotoMAX printer is com¬ 
patible with any TWAIN-compliant 
software or hardware. 

One major advantage of getting your 
Polaroid prints via the digital route is 
that it frees you from the limita¬ 
tions of the standard low-end 
Polaroid film cameras. To keep 
costs down, these cameras typi¬ 
cally offer only limited control 
over a photo’s parameters, and 
acceptable but far from stellar 
optics. When you go digital, however, 
you are free to use any digital camera. 
Combine that with post-shot image cor¬ 
rection and editing with the software of 
your choice, and the results can be star¬ 
tlingly good—better than you might 
have believed possible using this format. 

The suggested retail price for the 
Polaroid PhotoMAX printer and 
PhotoMAX image-processing software 
bundle is $299. It will be available 
through mass-market retailers. 

Olympus In An Instant 

The second unit we looked at this 
month is the Olympus P-330 Instant Home 
Piinter. The P-330 is a true dye-sublima¬ 
tion printer that produces 4- by 5.5-inch 
continuous-tone color prints using a 
proprietary ribbon and photo-paper 
process. The successor to Olympus’ pop¬ 
ular P-300 model, still available as of this 
writing, this new unit offers several cut¬ 
ting-edge features. 

First of all, it directly reads 
SmartMedia cards. Those cards are the 
storage media used by Olympus cameras 
as well as by those from many other 
manufacturers including Agfa, Toshiba, 
Fuji, and more. That allows you to do 
two things. One, if you hook up a TV or 
monitor to die printer, you do not need 
a computer to process your digital 
images. Controls on the unit allow you 
to scroll through recorded images, select 
the one you want to print, select how 
many copies of that image you want to 
print, and do some very rudimentary 
image editing (enlarge and crop, mirror, 
and adjust sharpness). You can also elect 
to print up to 16 of the same image on a 
single sheet or on the available sticker 


photo paper (which comes in 1-, 4-, and 
16-sticker versions). 

The second thing that the ability to 
read the SmartMedia cards does is allow 
you to use the printer as a SmartMedia 
drive. That means you can copy the con¬ 
tents of the card to your computer’s hard 
drive (through a parallel-port connec¬ 
tion) and then erase the card for contin¬ 
ued use. In our testing, the speed of the 



FOR IMAGE PRINTS THAT LOOK LIKE 
ORDINARY SNAPSHOTS, check out the 
Olympus P-330. Though pricier than the 
Polaroid unit we review here, the P-330 is 
more versatile and provides stunning 
photo-quality output. 


transfer seemed to be a bit quicker than 
using the “flashpath” adapters that are 
popular for this application, although we 
did run into one hang-up. Our test 
machine was an older Pentium with an 
apparently older version of the Windows 
virtual printer driver (LPT.VXD). 
Because of that situation, the driver for 
the file-transfer refused to work, and we 
had to turn off bi-directional support to 
get the printer to work at all with the 
computer. Once we upgraded the virtual 
printer driver, everything worked flaw¬ 
lessly. 

Another important feature of the unit 
is that it has an NTSC video input, 
which allows it to act as a video frame 
grabber, capturing images directly from 
a VCR, DVD, camcorder, or any other 
standard source. 

Finally, if you own an Olympus D- 
500L, D-600L, or D-620L digital cam¬ 
era, you can connect that camera direct¬ 
ly to the unit for computer-less image 
printing. 

The printer hooks up easily to a PC 
or Mac. On the PC, the P-330 appears 
as a standard Windows printer and 
hence can be used with virtually any 


image-processing software. The driver 
also has settings that allow you to make 
basic adjustments in color, sharpness, 
and density. 

Ease of use in all modes is outstand¬ 
ing. We were happy to find that this is 
so, because the supplied manuals are just 
awful—not an uncommon problem with 
gear of this type. 

And what about the picture quality? 
In a word, it is stunning. The printer 
produces 24-bit color depth (16.7 mil¬ 
lion colors) and continuous-tone images 
at a resolution of 306 dpi (equivalent to 
2400 dpi on an ink jet). To most people, 
the images would be indistinguishable 
from regular photo snapshots, though 
this reviewer feels he’d be able to tell the 
difference. 

Most prints in the P-330 are 
made in a three-pass process. 
However, Olympus has also 
recently introduced a four- 
pass ribbon that adds a UV- 
resistant overcoat to the images (the 
printer automatically detects whether a 
three- or four-pass ribbon has been 
installed). 

The P-330 has a suggested retail 
price of $449, though street prices, as 
always, are lower (around $400 at last 
check). Media must be purchased sepa¬ 
rately (only a 10-print sample pack is 
included). The paper and ribbon are 
only sold together; the standard 3-pass 
paper kit lists for $39.99 (again, street 
prices are lower) and comes with enough 
ribbon and paper for 60 prints (which 
comes out to $.66 per print, or less). 
Sticker and four-pass media are of 
course higher. 

And that wraps up another column. 
As always, if you’d like to get in touch, 
please feel free to send e-mail to 
connections@gemsback.com, or snail- 
mail to Computer Connections , 
Electronics Now, 500 Bi-County 
Blvd., Farmingdale, NY 11735. |J| 



We’re on the web FREE 


http://www.poptronix.com 


September 1999, Electronics Now 








Electronics Now, September 1999 


D X L I ST E N I N G 


BY DON JENSEN 


Walking The Plank 


F or years now, unlicensed or pirate sw stations 

HAVE BEEN WITH US. WHILE TRADITIONALLY, THESE 
ILLICIT BROADCASTERS HAVE BEEN THOUGHT OF AS JUST “KIDS 
PLAYING RADIO,” TRUTH BE KNOWN, MOST OPERATORS ARE 


adults who know, or should know, the 
law. 

It’s not difficult to be a SW pirate. To 
go on the air, albeit illegally, a pirate 
needs no more than an old “ham” trans¬ 
mitter, a simple antenna, and a makeshift 
studio. 

Some do it for the adventure, for the 
fun of “getting away with it.” Some do it 
to impart their “message” to the world, 
be it legalization of marijuana or disdain 
for authorities that would curb their 
“free speech.” Some do it to put their 
own personal stamp on radio program¬ 
ming, airing what they see as “alterna¬ 
tive” radio. 

Most of the time diey get away with it, 
because their pirate broadcasts—many of 
them in die 6900 to 7000 kHz range—are 
occasional and sporadic, but also because 
the Federal Communication Comm¬ 
ission’s attempts to crack down seem 
equally haphazard. But, for radio pirates, 
there’s always the real possibility of get¬ 
ting caught and perhaps paying a hefty 
fine that can run in the thousands of dol¬ 
lars. 

“Tommy Pickles” is an ex-pirate broad¬ 
caster whose story recently appeared in 
Chris Lobdell’s “Pirate Radio Report” in 
The Journal of the North American Short¬ 
wave Association. 

CREDITS: Brian Alexander, PA; Bob Fraser, MA; 
Mark Humenyk, ONTARIO; Fred Kohlbrenner, PA; 
David Krause, OH; Jerry Lineback, KS; William 
McGuire, MD; Betsy Robinson, TN; Bill Smith, TX; 
North American SW Association, 45 Wildflower 
Road, Levittown PA 19057.) 


Pickles, owner-operator of the SW 
pirate Radio Halloween, said he had 
broadcast on several recent Halloweens, 
“playing scary sound effects, stories 
about haunted houses... the usual 
Halloween stuff.” 

A pirate broadcaster, he told Lobdell, 
always has to be aware that the “knock 
on the door“ can happen. “But as one 
who likes to practice the art of denial, I 
would always think to myself, nah, it 
won’t happen to me. It’ll be some other 
poor pirate op who gets it.” 



A VERIFICATION REPLY from LRA36, 
Radio Nacional Arcangel San Gabriel, 
which recently installed a long-awaited new 
and more powerful shortwave transmitter in 
Antarctica. 

Last year, Pickles was ready to go, his 
Halloween broadcast recorded in 
advance, and his transmitter tuned up 
and tested on the air. The latter, he con¬ 
cedes, may have been his crucial mis¬ 
take, giving FCC engineers a chance to 


get a “fix” on his location. The 
Halloween broadcast went off without a 
hitch, but about 20 minutes later, his son 
informed him that there were a few men 
at the door. 

“Radio Halloween had been busted,” 
Pickles recounted. The FCC agents gave 
him a warning notice of violation. This 
was followed by a formal notice by regis¬ 
tered mail. 

“Fortunately,” Pickles said, “no fines 
were assessed. To the best of our knowl¬ 
edge, we were not interfering with any 
other legal transmission. Anyway, after 
telling us what we were doing was ille¬ 
gal, they left.” 

“Radio Halloween is no more,” the 
pirate broadcaster concluded. “The 
transmitter has been sold and the studio 
dismantled.” 

One pirate, at least, has walked the 
plank. 

A Mideast SW Catch 

It’s oil that fuels the United Arab 
Emirates, a small independent Middle 
Eastern nation that pokes its peninsular 
finger into the Arabian Gulf toward 
Iran, its much larger neighbor across the 
narrow waterway. And, though petrole¬ 
um prices have sagged of late, the UAE 
still holds the record for the world’s 
highest per capita income-some $19,000 
per person! 

It is an interesting yet not well-known 
country, and home to two equally inter¬ 
esting shortwave voices: UAE Radio from 
Abu Dhabi and UAE Radio in Dubai. 

The UAE dates to December 1971, 
when seven emirates—Abu Dhabi, 
Dubai, Sharjah, Ras al Khaimah, Umm 
al Quwain, Ajman, and Fujeirah—joined 
together for self-protection in the 
volatile Mideast region. Abu Dhabi City 
is the capital of the UAE. 
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The UAE’s population is more than 
1.5 million, many of them employed in 
the oil industry. Wien stability returns to 
the region, the UAE’s tourism potential is 
bright with its subtropical climate, blue 
waters, and wonderful beaches. 
Topographically, it ranges from the north¬ 
ern mountains to the impenetrable desert 
in die south. Arabic is the official language 
of the UAE, but English is widely spoken. 

Abu Dhabi is a modern, cosmopoli¬ 
tan city on an island just off the coast of 
the peninsula. It is home to one of the 
UAE Radio shortwave stations, which 
went on the air as Abu Dhabi Radio in 
1969, some two years before the estab¬ 
lishment of the union of emirates. In 
those days, the station aired six hours 
daily of Arabic-only programming. 

With die formation of the UAE, the 
SW voice assumed its present name. In 
the more than a quarter century since, 
the station broadened its operation and 
facilities but still focuses its program¬ 
ming efforts toward serving Arabic¬ 
speaking listeners from Pakistan to 
Morocco and beyond. 

Still UAE Radio/Abu Dhabi can be 
logged by persistent SWLs. Try 13,735 
kHz around 0500 UTC. Other frequen¬ 
cies to try include 13,605 kHz or 15,265 
kHz at 0600 UTC; 9770 kHz at 1400 
UTC; and 11,710 kHz at 1600 UTC. 

Reception reports—English is OK— 
can be sent to UAE Radio, Ministry of 
Information and Culture, P.O. Box 63, 
Abu Dhabi, United Arab Emirates. The 
station sometimes responds with sou¬ 
venir stickers and postcards. 

A better bet for English-speaking lis¬ 
teners, though, is UAE’s Dubai Radio 
from the country’s “second” city. The 
Dubai station not only has an English- 
language service, but it beams program¬ 
ming to North America from 0330 to 
0350 UTC. This time block typically 
begins with world news, weather (if you 
want to keep tabs on die thermometer in 
Dubai), and a feature program. 

At this writing, 13,675 kHz was a 
good frequency, but you can try 12,005 
or 15,400 kHz as well. You might also 
look for the European beam, also in 
English, at 1600 UTC on 21,605 kHz. 

Reports can be sent to Dubai Radio, 
P.O. Box 1695, Dubai, United Arab 
Emirates. Again, you can write in English. 
The station, though, is a bit irregular 
when it comes to sending a reply. 

Weather North 

What’s the temperature in the 


Canadian Arctic? Is it snowing in 
Greenland? It’s easy to tune the weather 
forecasts and actuals diat help guide the 
pilots of commercial jets and military 
aircraft flying the North Adantic and 
Polar routes. 

These aviation weadier voice trans¬ 
missions are known as VOLMET and 
operate on a regular schedule on a num¬ 
ber of shortwave frequencies. The 
Canadian Arctic and North Atlantic 
weather data is broadcast 24 hours a day 
from Gander Radio in Newfoundland. 

From 20 to 25 minutes past each hour, 
you can hear weather for Gander, 
Montreal, Toronto, Ottawa, Mirabel, and 
Goose Bay, Labrador. The weather data 
from 25 to 30 minutes after the hour also 
includes Winnipeg, Edmonton, Calgary, 
and far north Churchill, which is located 
on Hudson Bay. 

Gander Radio also transmits weather 
information during the last 10 minutes of 
each hour, including forecasts or actual 
observations for St. Johns, Newfound¬ 
land; Halifax, Nova Scotia; Sondrestrom, 
Greenland; and other locations on the 
North Atlantic track. 

Frequencies? Try 3485,6604, 10,051, 
or 13,270 kHz, depending on time of 
day and propagation factors. 

If you hear these weather signals, you 
may want to send a reception report to 
the Station Manager, Gander IFSS, 
Transport Canada, P.O. Box 328, 
Gander, Newfoundland, A1V 1W7, 
Canada. 

Poles Apart 

Half a world away, the long-awaited 
new shortwave transmitter for Argentina’s 
Radio Nacional Arcangel San Gabriel in 
Antarctica went on the air in February, 
and early reports have been very good. 
The frequency is 15,475 kHz. 

Several East Coast US SWLs termed 
the test transmissions as “huge” and pre¬ 
dicted this station would no longer be a 
tough DX catch. I presume regular pro¬ 
gramming will follow the tests, which 
were heard during the 2300 to 0100 
UTC time period, but 24-hour-a-day 
programming was promised. We’ll see 
about that. 

Broadcasts continue to be all in 
Spanish, with identification as 
“Transmite LRA36, Radio Nacional 
Arcangel San Gabriel...desde la Base 
Esperanza en el teritorio Antartico 
Argentino.” 

Reports, preferably in Spanish, can 
be sent to the station at Base Esperanza, 


Tierra del Fuego, Antartida e Islas del 
Atlantico Sur, 9411, Argentina. 

Down The Dial 

Looking for something to tune on 
shortwave. Try these: 

ANTIGUA—6195 kHz, the British 
Broadcasting Corp. programming here 
is relayed by a transmitter on this West 
Indian island. At 1115 UTC, make sure 
to listen for its “Caribbean Magazine” 
program. 

BULGARIA— 5850 kHz, Radio 
Bulgaria, from Sofia, has English pro¬ 
gramming around 2045 UTC. 

COLOMBIA—4955 kHz, Radio 
Nacional in Bogota has been noted 
around 0230 UTC with romantic bal¬ 
lads and Spanish-language announce¬ 
ments. 

GERMANY— 3995 kHz. It’s not 
often you find one of the world’s major 
international broadcasters on a frequen¬ 
cy as low as this, but Deutsche Welle’s 
German-language service to Europe can 
be heard here around 2200 UTC. You 
can also find it on the more commonly 
heard channel of 6100 kHz. 

MEXICO— 4800 kHz, XERTA has 
mostly Spanish-language programming, 
of course, but you may hear an English 
identification and announcements about 
1145 UTC. 

NORTH KOREA— 9335 kHz, 
Radio Pyongyang signs on in English at 
2100 UTC, with tuning signal, ID, 
news, and military music. You also can 
try tuning in on the station’s parallel fre¬ 
quency, 6575 kHz. 

POLAND— 7285 kHz, Polish Radio 
Warsaw can be logged on this frequency 
around 2040 UTC with regional news in 
English, identification, and Polish music. 

SARAWAK— 4895 kHz, Radio TV 
Malaysia’s transmissions on this fre¬ 
quency, heard around 1300 to 1330 
UTC are from a transmitter at Kuching, 
in Sarawak, Malaysia’s part of Borneo 
island. 

UZBEKISTAN— 5975 kHz, Radio 
Tashkent transmits in English between 
1200 and about 1230 UTC, including 
news and commentary. It also might be 
found on 6025 and 9715 kHz at this 
time. 

VIETNAM— 9840 kHz, Voice of 
Vietnam broadcasts in English until 
1257 UTC signoff, but the station 
returns to the air at 1300 UTC with 
programming in French. Hanoi’s SW 
programs also can be heard on 12,195 
kHz at the same time. m 11 
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Miscellaneous Monitor Problems 


T his time we will go over some additional monitor 

PROBLEMS THAT DON’T FIT INTO NICE NEAT CLASSIFICA¬ 
TIONS AND A FEW THAT AREN’T REALLY MONITOR PROBLEMS AT 


ALL! 

Lines In The Image 

These fall into the category of wavy 
lines, contour lines, or light and dark 
bands even in areas of constant bright¬ 
ness. The lines might be almost as fine 
as the dot pitch on the CRT, or 1 or 2cm 
or larger and changing across the screen. 
If the lines are more or less fixed on the 
screen and stable, then they are not like¬ 
ly to be outside interference or internal 
power-supply problems. (However, if 
the patterns are locked to the image, 
then there could be a problem with the 
video board.) 

One cause of such lines is moire 
(interference or beat patterns) between 
the raster or pixels and the dot structure 
of the CRT. Ironically, the better the 
focus on the tube, the worse this is like¬ 
ly to be. If the individual pixels do not 
cover enough phosphor dots, then the 
actual color and brightness displayed 
won’t match what the video card is gen¬ 
erating; instead, it will depend on the 
actual location of the pixel relative to the 
phosphor dots. Trinitrons, which do not 
have a vertical dot structure, should be 
immune to interference of this sort from 
the raster lines (but not from the hori¬ 
zontal pixel structure). Slot mask CRTs 
(not that common on monitors) also 
have fewer problems with vertical moire. 
See Fig. 1. 

You can test for moire by slowly 
adjusting the picture size. If it is moire, 
you should see the pattern change in 
location and spatial frequency as slight 


changes are made to size. Changes to 
position will move the patterns along 
with the picture without altering their 
character and structure significantly 
(though fine detail will change). 

How can you eliminate moire? If 
moire is your problem, then there may 
be no easy answer. Moire is a function of 
geometry; therefore, for a given resolu¬ 
tion and size, it will either be a problem 
or not. One thing you can try is to 
change size and resolution—ironically, I 
have a monitor that is nicer in this 
respect at 1024 X 768 interlaced than at 
800 X 600 non-interlaced. 


Another thing you can try is to 
reduce the sharpness of the beam spot 
and make the picture fuzzier! Yet anoth¬ 
er approach adds a high-frequency 
dither to the beam spot position, which 
might result in a headache! You might 
find these cures to be worse than the dis¬ 
ease. Also, some monitors have a “Moire 
Reduction” switch, control, or mode. 
This may or may not be of help. 

I think it is ironic that some people 
will end up returning otherwise superb 
monitors because of moire when in 
many cases it is an indication of excellent 
focus—something many people strive 
for! You can always get rid of it—the 
converse is not necessarily true! 

Isolated Spots On Display 

These could be a problem with the 
video source—bad pixels in the video 
card’s frame buffer or bad spots on a 
camcorder’s CCD, for example. Or, they 



Dot Mask CRT: Both vertical and horizontal Moire are possible. 
■Mr- Pixel size too small: Severe Moire will result. 

— Pixel size acceptable. 
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{j Aperture Grille CRT: Only horizontal Moire is possible. 
Pixel size too small: Severe Moire will result. 


- Pixel size acceptable. 


FIG. 1—AS THIS DIAGRAM SHOWS, the size of the pixels determines whether or not a 
moire effect will be present. Moire will affect both traditional dot-mask and aperture grill 
CRTs, though it will only occur in the horizontal direction for the latter. 
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could be dirt or dead phosphor areas in 
the CRT. Except for problems with an 
on-screen character generator, it is 
unlikely that the monitor’s circuitry 
would be generating isolated spots. 

You can easily distinguish between 
video problems and CRT problems— 
missing pixels due to the video source 
will move on the screen as you change 
raster position. CRT defects will remain 
stationary relative to the screen and will 
generally be much more sharply delin¬ 
eated as well. 

Most manufacturers state a specifica¬ 
tion for the number and size of CRT 
blemishes that a unit might have before 
it is considered defective, so you might 
have to whine a bit to convince the ven¬ 
dor to provide a replacement monitor 
under warranty. 

Power Saving Problems 

Modem monitors are usually designed 
to permit software to control various lev¬ 
els of power-saving (“green”) features 
from blanking the screen to totally shut¬ 
ting down. Problems can occur if the soft¬ 
ware to control those features is not com¬ 
patible with the monitor; is not set up cor¬ 
rectly; or is attempting to control a moni¬ 
tor that lacks power-saving modes, is 
defective, or is otherwise incompatible. 

A monitor that behaves normally 
under most conditions but emits a high - 
pitched whine when the computer 
attempts to direct it into power-saving 
mode is probably not understanding the 
commands or does not have the appro¬ 
priate power-saving features. It probably 
behaves about the same as if there is no 
video signal—which indeed may be the 
case as far as it is concerned. 

Many monitors not receiving proper 
sync signals are perfectly happy driving 
everyone in the office insane with that 
high-pitched whine. Others will blow up 
eventually. 

Recommendation: Don’t use power 
saving until you have the proper software 
and you know what your monitor sup¬ 
ports. Check your user manuals to deter¬ 
mine compatibility and setup parameters. 

Monitor Shuts Down Or Goes 
Blank At Certain Scan Rates 

It could be the monitor’s components 
have drifted and are now marginal at one 
or more of your scan rates. However, first 
check to confirm that your horizontal and 
vertical timing are indeed as expected. 

Some video cards modify horizontal 
and vertical frequency as part of their 


software size adjustment in their setup 
program. For example, with ATI cards, 
even though the general resolution 
option in the DOS install program may 
be 800 X 600 at 75 Hz, adjusting the 
horizontal size can actually vary the hor¬ 
izontal frequency over a greater than 
10% range. A similar variation is possi¬ 
ble with the vertical rate. 

Buzzing Monitor 

The size of the monitor is not a 
strong indicator of the severity of the 
problem, but there will be some rela¬ 
tionship as the power levels are higher 
for larger sets. It may be more difficult 
to quiet down a buzz than a high- 
pitched whine (see the next section). 

• If the problem comes from inside 
the monitor—make sure it is not your 
multimedia speakers or sound card pick¬ 
ing up interference—it is in the deflec¬ 
tion (probably vertical) or power supply. 
It could be a power supply transformer, 
deflection yoke, or other magnetic com¬ 
ponent. Even ferrite beads have been 
caught buzzing when no one was look¬ 
ing. A dab of hot-melt glue, RTV sili¬ 
cone, or even a strategically wedged 
toothpick may help. A new part may or 
may not quiet it down—the replacement 
could be worse! 

• There is a slight possibility that 
the AC power in your home or office has 
some harmonic content—the waveform 
is not sinusoidal. That might be the case 
if you try to run on the same circuit as an 
active dimmer or something else with 
thyristor control. Proximity to heavy 
industry could also cause this. 

• On those rare monitors that have a 
cooling fan, its bearings may be worn or 
in need of cleaning and lubrication, or a 
blade may be hitting something 

• Sometimes the buzz or whine is 
simply a design or manufacturing defect, 
and the only alternative is a replace¬ 
ment. Unfortunately, you cannot infer 
the severity of this annoyance from any 
specifications available to the consumer. 

High-Pitched Whine 

Sometimes a whine is continuous. In 
other cases, it comes and goes almost as 
though there is an intelligence at work 
attempting to drive you crazy. All the 
more so since a technician may not even 
be able to hear what you are complain¬ 
ing about if their hearing is not as sharp 
at high frequencies as yours. Even high- 
resolution computer monitors running 
at high horizontal-scan rates (beyond 


human hearing) can have these prob¬ 
lems due to their switching power sup¬ 
plies as well as subharmonics of the hor¬ 
izontal scan rate exciting mechanical 
resonances in the magnetic components. 

If it is a new monitor and you think 
the sounds will drive you insane, return¬ 
ing it for a refund or replacement may 
be the best alternative. However, you 
might get used to it in time. 

While intermittent or poor connec¬ 
tions in the deflection or power-supply 
subsystems can also result in similar 
sounds, in most cases, this sound, while 
annoying, does not indicate an impend¬ 
ing failure (at least not to the monitor— 
just to your mental health) or signify 
anything about the expected reliability 
of the unit—it is more likely that some 
part is just vibrating in response to a 
high-frequency electric current. 

There are several parts inside the 
monitor that can potentially make this 
noise—the horizontal flyback trans¬ 
former and to a lesser extent, the deflec¬ 
tion yoke and associated geometry-cor¬ 
rection coils would be my first candi¬ 
dates. In addition, it could also be trans¬ 
formers or chokes in the switching 
power supply if this is distinct from the 
horizontal-deflection circuitry. 

You have several options before 
resorting to a 12-pound hammer: 

• As much as you would like to dunk 
the monitor in sound-deadening insula¬ 
tion, that should be avoided as it will 
interfere with proper cooling. However, 
the interior of the computer desk/cabi¬ 
net can be lined with a non-flammable 
sound-absorbing material, perhaps 
acoustic ceiling tiles. Hopefully, not a lot 
of sound energy is coming from the 
front of the monitor. 

• Move the monitor out of a corner if 
that is where it is located—the comer 
will focus sound energy into the room. 

• Anything soft like carpeting, drapes, 
etc. will do a good job of absorbing sound 
energy of this type. Here is your justifica¬ 
tion for purchasing those antique Persian 
rugs you always wanted for your comput¬ 
er room. 

If you are desperate and want to 
check the inside of the monitor: 

• Using appropriate safety precau¬ 
tions, you can try prodding the various 
suspect parts (flyback, deflection yoke or 
other transformers, ferrite beads, etc.) 
with an insulated tool such as a dry wood¬ 
en stick. Listen through a cardboard tube 
to try localizing the source. If the sounds 
changes, you know what part to go after. 13 
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• Sometimes, tightening some 
mounting screws or wedging a toothpick 
between the core and the mounting 
screws or the coils will help. Coating the 
offending part with sealer suitable for 
electronic equipment may quiet it down, 
but too much might lead to overheating. 
A dab of hot-melt glue or RTV silicone 
might help. Even replacement is no guar¬ 
antee as the new part may be worse. 

• A few monitors have internal cool¬ 
ing fans. The whine might be due to 
worn or dry bearings. If this is the case, 
the fan must be serviced as it is not like¬ 
ly doing its job and damage due to exces¬ 
sive temperatures could eventually be 
the result. 

Note that the pitch (frequency) of the 
whine might not even be audible to a 
technician assigned to address your com¬ 
plaint. The cutoff frequency for our hear¬ 
ing drops as we get older. Someone over 
40 (men more so than women) might not 
be able to hear the whine at all (at least 
you can look forward to silence in the 
future!). So, even sending the monitor 
back for repair may be hopeless if the 
technician cannot hear what you are 
complaining about and you are not diere 
to insist they get a second opinion! 

Water in Monitor 

Water can get inside monitors in a 
variety of creative ways. For example, it 
could be placed perfectly under a leak 
that you did not know was there until 
the last major storm. Regardless of how 
it got there, however, the amount of 
damage that water inside a monitor will 
do, and hence your course of action, 
depends on a few factors. 

For instance, was the monitor 
plugged in when the leak started? Any 
piece of equipment with remote power- 
on capability has some portions live at 
all times when plugged in and so there 
may have been damage due to short cir¬ 
cuits etc. Substantial damage could have 
already been done. 

However, if the monitor got wet while 
unplugged or it has a mechanical (hard) 
on/off switch, dien just give it plenty of 
time to dry out completely. Assuming all 
visible water is drained, a week represents 
a minimum safe dine to wait. Don’t rush 
it. There are all kinds of places for water 
to be trapped and take a long time to 
evaporate. I have had devices with key¬ 
pads getting wet that required more than 
a week but then were fine. 

The good news is, generally, some 
14 moisture will not do any permanent 


damage unless the unit was on, in which 
case you will simply have to trou¬ 
bleshoot it the old-fashioned way—one 
problem at a time. 

Monitor Was Dropped 

Needless to say, this is no way to treat 
a monitor! However, mishaps do happen. 

Even if it appears to have survived 
mostly intact—the CRT didn’t 
implode—you could still have a variety 
of problems. Immediately unplug the 
monitor! 

If you take it in for service, the esti¬ 
mate you get may make the national debt 
look like pocket change in comparison. 
Attempting to repair anything that has 
been dropped is a very uncertain chal¬ 
lenge—and since time is money for a pro¬ 
fessional, spending an unknown amount 
of time on a single repair is very risky. 
There is no harm is getting an estimate 
(though many shops charge for just 
agreeing that what you are holding was 
once a monitor, or was it a fish tank?) 

This doesn’t mean you should not 
tackle it yourself. There may be nothing 
wrong or very minor problems that can 
easily be remedied. The following are 
likely possibilities: 

1. Cracked circuit boards. 

2. Broken circuit components. 

3. Broken solder connections partic¬ 
ularly to large heavy components on sin¬ 
gle-sided boards. 

4. Broken mounting brackets. 

5. Components knocked out of line 
on the CRT envelope or neck. 

6. Internal damage to the CRT. This 
would most likely be the shadow mask 
or aperture grille. 

Except for 6, all these problems are 
repairable given enough time (and possi¬ 
bly some cash). Unfortunately, there is 
no real way to know if the CRT is dam¬ 
aged until the monitor can be powered 
up with a picture. 

Stored Monitors 

So the monitor you carefully stuffed 
in a corner of the garage is now totally 
dead. You swear it was working perfect¬ 
ly a year ago, and you just have to get 
that Commodore 64 up and running! 

Assuming there was absolutely no 
action when you turned it on, this has all 
the classic symptoms of a bad connec¬ 
tion. Clean and re-seat all internal con¬ 
nectors, and check for bad solder con¬ 
nections and for other deterioration that 
may have taken place due to storage 
conditions. 


External Interference 

The remaining items deal with mon¬ 
itor problems that are caused by outside 
sources (though some are also true mon¬ 
itor problems). For your convenience, 
the various sources of such interference 
are summarized in Table 1. 

Purple Blob—Or Worse 

This is a “purity” defect and is most 
likely caused by magnetic effects. Have 
you tried demagnetizing the unit? Try 
powering it off for a half hour, then on. 
Repeat a couple of times. This should 
activate the internal degausser—a 
demagnetizing coil around the CRT— 
that is a feature of most modem TVs and 
monitors. If yours lacks one, most televi¬ 
sion-service shops keep an external 
degaussing coil on hand. 

A CRT could become magnetized in 
a number of ways. Is there any chance 
that someone waved a magnet near the 
tube? Did you place speakers near the 
unit? On a more drastic and unlikely 
note, a nuclear explosion generates an 
EMP that could magnetize the CRT. 
Nearby lightning strikes may have a 
similar effect. 

If demagnetizing does not help, then 
it is possible that something shifted on 
the CRT—there are a variety of little 
magnets that are stuck on at the time of 
manufacture to adjust purity. There are 
also service adjustments, but it is unlike¬ 
ly (though not impossible) that these 
would have shifted suddenly and caused 
the present problem. 

If the monitor was dropped, then it is 
even possible that the internal shadow 
mask of the CRT has become distorted 
and you now have a seventy-five pound 
boat anchor. If the discoloration is 
slight, some carefully placed refrigerator 
magnets around the periphery of the 
tube might help. 

It is even possible that this is a “fea¬ 
ture” that is compliments of the manu¬ 
facturer. If certain components, like 
transformers, are of inferior design 
and/or are located too close to the CRT, 
they could have an effect on purity. Even 
if you did not notice the problem when 
the monitor was first new, the purity 
might always have been marginal and 
now a discoloration is visible due to 
slight changes or movement of compo¬ 
nents over time. 

Jiggling or Wiggling 

Note, similar symptoms can be die 
result of a monitor defect or running die 


TABLE 1—SOURCES OF EXTERNAL INTERFERENCE 
Static/DC magnetic fields: 

• Unshielded/inadequately-shielded multimedia speakers 

• Stereo loudspeakers 

• MRI scanner next door 

Transient magnetic fields: 

• Kid’s (or adults) playing with magnets 

• Electromagnetic pulse (EMP) from nearby lightning strike 

• Changing monitor location or orientation without degaussing 

AC magnetic fields (usually at power-line frequency): 

• AC or DC wall adapters/transformers 

• Fluorescent lamps (magnetic ballast) 

• Laser printer and other peripherals 

• TV, VCR, DVD, or other A/V equipment 

• Additional computer monitor(s) too close 

• Large appliances including furnace, A/C, refrigerator, microwave 

• Wiring in walls (unbalanced load/shared neutral) 

• Wiring in electrical-service panel 

• Outside wiring and power distribution equipment 

Radio frequency interference: 

• High power radio transmitter nearby (broadcast, military, amateur, etc.) 

Power-line transmitted interference: 

• Lighting on dimmers (incandescent/halogen lamps/fixtures) 

• Motor-speed controls (ceiling fans) 

• Fluorescent lamps (all types) 

• Vacuum cleaners/shop equipment/other brush-type motors 

• Equipment using switch-mode power supplies 

• Heavy industry down the street 

Interference affecting video signal: 

• Lack of earth/safety ground (line filter ineffective) 

• Ground loop caused by PC and monitor plugged into different circuits 

• Cross-connected buildings resulting in ground loop 


monitor at a scan rate that is beyond its 
capabilities. However, magnetic interfer¬ 
ence from electrical wiring or other 
equipment is very common and some¬ 
times overlooked when looking for a 
complex, expensive, and obscure explana¬ 
tion for a misbehaving monitor (or TV). 

Interference From 
Electrical Wiring 

If the wiring of normal outlets is 
done correctly even without a safety 
ground, the currents should be balanced 
and you will not experience a problem. 
However, many circuits, particularly 
those involving setups like 3-way switch¬ 
es, switched oudets, or wiring in older 
buildings can have unbalanced currents 
when active. If your monitors are close 
enough to the wiring, there can be inter¬ 
ference that will take the form of a flick¬ 
ering or pulsating display. 

Other than recommending moving 
the monitors, there is no easy solution. 
They can be shielded with Mu Metal, 
but that is expensive. Or you could run 
all displays at a 60-Hz vertical rate (or 50 
Hz depending on where you live). 
However, this is inconvenient and will 
never be quite perfect. 

If you have flexibility during con¬ 
struction or renovation, there are ways 
to minimize the chance of unexpected 
behavior later. 

Think of it this way: If the sum of the 
currents in die cable are zero, there will 
be no magnetic field to worry about. 
This will be the case for normal 110 
VAC branch circuits. 

Some sources for magnetic interfer¬ 
ence follow: 

• Three- (or more) way circuits— 
lamps or fixtures controlled from more 
than one location that use a “traveler”— 
a single energized wire that runs 
between switches and/or the switches 
and the load. 

• Circuits that do not have their 
return in the same cable. For example, 
ceiling fixtures controlled from a wall 
switch but where the hot comes from 
another location. Or, a string of base¬ 
board heaters fed from opposite ends. 

• Circuits that share a neutral but 
where one or more of the hot connec¬ 
tions are not in the same cable. This is 
more likely to be found in old construc¬ 
tion using knob-and-tube wiring where 
circuits were just connected in the most 
convenient way. 

• Loops in neutral and ground con¬ 
ductors. The way circuits are supposed 


to be wired (in the USA at least) is near¬ 
ly always in a star sort of configuration 
where the neutral and ground conduc¬ 
tors never connect at the ends of the 
“star.” However, due to poor wiring 
practices, it is quite possible for neutrals 
to be connected to other neutrals, 
grounds to be connected to other 
grounds, or for them to be cross con¬ 
nected at various locations—all without 
any other symptoms. This can even hap¬ 
pen between buildings. 

The first step in troubleshooting this 
type of problem is to confirm that the 
problem is due to inside wiring—shut 
off all power to die building (if possible) 
or at least switch off each circuit in turn 
to see if the problem disappears (run the 
monitor from a UPS). 

• If the symptoms persist, check for 
external sources of interference (although 
there could still be a ground-neutral loop 
formed by the connection between 
ground and neutral at the service panel or 
to odier buildings. In this case, the effect 
would likely be strongest near the service 


panel.). 

• If the symptoms disappear, try to 
narrow down the circuit or circuits that 
are responsible by switching each one on 
individually. 

In all cases, running the hot and neu¬ 
tral lines for the circuit in the same cable 
(or at least in close proximity) will avoid 
this problem as the total current will 
sum to zero. 

Realistically, you would have to be 
very unlucky to have a noticeable prob¬ 
lem in residential wiring, except near the 
service panel or high-power appliances. 

Power-Line Interference 

Power lines (any size from local dis¬ 
tribution to large intercontinental trans¬ 
mission lines) nearby can cause notice¬ 
able effects to monitors as a result of the 
magnetic fields surrounding the individ¬ 
ual wires—the effects are similar to 
those caused by unbalanced inside 
wiring. TVs may not be affected, at least 
not as much, since they will be running 
at a vertical rate that is almost the same 15 
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as the power-line frequency. 

The severity of the effects will vary 
depending on the load distribution on the 
three (probably) phases, distance, orienta¬ 
tion with respect to the monitor, etc. 
Moving the monitor as far from the 
offending power lines as possible, experi¬ 
menting with its orientation, and seeing if 
you can live with a vertical scan rate equal 
to the power-line frequency are the only 
realistic options other than constructing 
an expensive Mu-Metal box for it. 

Interference From 
Other Equipment 

Any type of equipment that uses or 
generates strong magnetic fields can 
interfere with a monitor. Other comput¬ 
er monitors or TVs, equipment with 
power transformers, and electric motors 
will cause a pulsating or flickering dis¬ 
play. Loudspeakers or other equipment 
with static magnetic fields will cause 
color purity and/or geometric distortion 
problems that degaussing will not cure. 

The easiest way to confirm that 
interference is your problem is to move 
the monitor or suspect equipment to a 
different location. The only real solu¬ 
tion is to separate the monitor and inter¬ 
fering device. 

Note that with scan rates that are no 
longer even near the power-line fre¬ 
quency, a variety of symptoms are possi¬ 
ble including shimmering, wiggling, 
undulating, etc. The rate of the move¬ 
ment will be related to the difference 
between the monitor scan rate and the 
frequency of interference. 

Wiring Transmitted Interference 

The power that comes from the wall 
outlet is supposed to be a nice sinusoid 
at 60 Hz (in the U.S.) and, coming out 
of the power plant, it probably is. 
However, equipment using electric 
motors (e.g., vacuum cleaners), fluores¬ 
cent lamps, lamp dimmers or motor 
speed controls (shop tools), and other 
high-power devices, can overlay a noise 
signal on the power-line frequency, 
resulting in a variety of effects. 

While monitors normally include 
some line filtering, the noise immunity 
varies. Therefore, if the waveform is dis¬ 
torted enough, some effects may show 
up even on a high-quality monitor. 

Symptoms might include bars of 
noise or distortion moving slowly or 
rapidly up or down the screen or diago¬ 
nally. This noise may be barely visible as 
a couple of jiggling scan lines or be 


broad bars of salt and pepper noise, 
snow, or distorted video. 

The source is probably local—in 
your house and probably on the same 
branch circuit—but could also be sever¬ 
al miles away. 

• One way to determine if the prob¬ 
lem is likely to be related to AC power is 
to switch your vertical scan rate to 
match the power-line frequency: 60 Hz 
in the U.S., 50 Hz in most European 
countries, etc. If the pattern of noise or 
distortion is now stationary (or at most 
slowly drifting up or down the screen), 
the interference is likely power-line 
related. A single bar would indicate 
interference at the power-line frequency 
while a pair of bars would indicate inter¬ 
ference at twice the power-line frequen¬ 
cy; either of these are possible. 

• Try to locate the problem device by 
turning off any suspect equipment. 

• The best solution is to replace or 
repair the offending device. In the case 
of a light dimmer, for example, models 
are available that do a better job of sup¬ 
pressing interference than the typical $3 
home-center special. Appliances are 
supposed to include adequate noise sup¬ 
pression, but that is not always the case. 

• Plugging the monitor into another 
outlet may isolate it from the offending 
device enough to eliminate or greatly 
reduce the interference. 

• The use of a line filter might help. 
A surge suppressor is NOT a line filter. 

• Similar symptoms could also be 
produced by a defective power supply in 
the monitor or other fault. The surest 
way of eliminating this possibility is to 
try the monitor at another location. 

Shimmering Image 
Due To Vibrations 

If your monitor uses a Trinitron or 
clone CRT, such an effect might be nor¬ 
mal. Even with the 1-3 unsightly stabiliz¬ 
ing wires running across the screen, the 
vertical aperture grille wires in a 
Trinitron-type CRT can wiggle as a result 
of mechanical shocks or vibration. Any 
movement results in momentary changes 
in color purity, color balance, brightness. 

Wrap Up 

That’s it for now. Next time we will 
conclude our discussion of monitor 
troubleshooting and repair. Until then, 
check out my Web site, www. 
repairfaq.org. I welcome comments (via 
e-mail only please at sam@stdavids. 
picker.com) of all types. 













A Look at Tomorrow’s Technology 



Twister Early Warning System 



R esearchers at the Georgia Tech 
Research Institute (GTRI) are 
testing the National Severe Storms 
Laboratory’s (NSSL) Next Generation 
Warning Decision Support System 
(NG-WDSS) during the 1999 and 2000 
tornado seasons. Though the test area is 
north Georgia, the study results will be 
applicable throughout the state and 
could increase warning time by as much 
as 50 percent. Three systems have been 
installed: one at the National Weather 
Service’s Peachtree City office and two 
systems in GTRI laboratories. 

“We will be optimizing the system to 
reflect Georgia’s environment,” said 
Gene Greneker, a research scientist who 
is heading GTRI’s recendy established 
Severe Storms Research Center (SSRC). 
“Tornadoes in Georgia and elsewhere in 
the South are often short-lived events. 
They can come and go in 10 minutes, as 
opposed to an hour in Kansas. As a 
result, the radar signal processing may 
need to be set slighdy different from 
those that were developed for the Great 
Plains states where the NG-WDSS was 
first developed and tested.” 

Optimizing the system will involve 
researchers in collecting storm data and 
determining if changing parameters in 
the NG-WDSS algorithms will make it 
work better in Georgia. Part of the test¬ 
ing will include collecting data in the 
aftermath of tornadoes to determine 
how much advance warning the NG- 
WDSS issued. 

NG-WDSS provides a set of tools 
that help forecasters make more effi¬ 
cient, effective, and timely decisions on 
warning the public of tornadoes, severe 
thunderstorms, and flash floods. The 
system includes advanced image pro¬ 
cessing, artificial intelligence, neural 
networks, and other algorithms that use 
Doppler radar data. The data is inte¬ 


claimed several lives. 

grated with other weather sensor data to 
guide forecasters. Another important 
part of the system is how it displays and 
presents information. 

The NSSL has successfully tested 
NG-WDSS in various parts of the 
country since 1996, when it operated as 
an advanced system at Peachtree City 
during the Olympics. Because of the 
expense of deploying the NG-WDSS, it 
will not be fully implemented across the 
country for another five to seven years, 
Greneker said. 

But in Georgia, funding from the 
Georgia Emergency Management Agency 
(GEMA), the Federal Emergency Man¬ 
agement Agency (FEMA), and the 
Georgia General Assembly allowed the 
SSRC to contract with NSSL to deploy 
the NG-WDSS that was already 
installed in Peachtree City and at 
Georgia Tech. Bell South Business 


Systems is also providing funds, which 
will pay for high-speed transmission 
lines. 

An initial year of funding for SSRC, 
a three-year project, followed recom¬ 
mendations made by the Task Force on 
Warning and Communications after 
severe storms claimed 23 lives in 
Georgia in 1998. Continued support for 
the project is expected. 

Saving Lives 

Forecasters and emergency manage¬ 
ment officials believe that better warn¬ 
ing systems, such as the NG-WDSS, 
could lower those death tolls. In addi¬ 
tion to improving warning time, NG- 
WDSS should result in fewer false 
alarms. 

When GEMA chose Georgia Tech as 
the site for the Research Center, it out¬ 
lined its mission. The SSRC would 
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serve as a quick-response information 
resource for weather and emergency 
management agencies, develop a plan 
for expanding Georgia’s severe storm 
spotter network with help from two-way 
radio-equipped public safety personnel, 
and provide real-time information 
regarding tornado development or 
ground track coordinates to the 
National Weather Service. In addition, 
it would determine whether tornadoes 
occur in certain areas of the state more 
often than others. If so, forecasting 
resource improvements would concen¬ 
trate on these “tornado alleys.” 

The center will also work with agen¬ 
cies to educate Georgians about floods 
and hurricanes and to develop methods 
to quickly transmit flood and hurricane 
effects data to county-level emergency 
managers. Other objectives are to pro¬ 
vide information on and evaluate 
advanced communications techniques 
for GEMA and to develop a library of 
the latest knowledge on severe storms, 
including a data base of severe storm 
dynamics. ES 



A s most readers know, asbestos is a 
naturally occurring fibrous ore 
used in construction materials such as 
slate, fireproof materials, and friction 
materials such as brake linings. Inert and 
undisturbed it is harmless; but when 
particles become airborne and are subse¬ 
quently breathed in, it can cause diseases 
such as asbestosis, lung cancer, and 
mesothelioma. Consequently, asbestos 
use is strictly controlled and regulated in 
Japan, the U.S., and in many other 
countries. 



/ 


THIS PORTABLE, REAL-TIME ASBESTOS¬ 
MEASURING DEVICE was developed by 
Toyo University’s Department of Engineer¬ 
ing and the Escom Corporation. It could 
also be adapted to measure other types of 
airborne particles. 





Asbestos, however, has highly useful 
qualities such as great tensile strength, 
fire-resistance, and high heat resistance. 
Because of that, large amounts of the 
material will in all probability continue 
to be used in the future. What’s more, 
uncounted millions of tons of the mate¬ 
rial are already in-place worldwide in 
buildings ranging from homes to tower¬ 
ing skyscrapers. 

The question then arises: ITow do you 
adequately protect workers in factories 
where asbestos-based products are pro¬ 
duced, workers on construction sites 
where asbestos is either being removed 
or installed, and innocent bystanders 
and home owners who are breathing in 
asbestos without even being aware of its 
presence? 

One way is to develop practical 
asbestos-particle concentration moni¬ 
tors. Currently, the PCM (phase-con¬ 
trast microscope) method is the main 
method of measuring the concentration 
of asbestos particles in the atmosphere. 
As air passes through a filter, airborne 
particles collect on it. The particles are 
then counted under a phase-contrast 
microscope. The downside of this 
method is that discrepancies in the 
results can occur due to human error in 
the counting stage and it takes several 
days to process the tests. Thus, a more 
accurate and instantaneous method of 
measuring asbestos levels has long been 
desirable. 

A Real-Time Alert 

A method of detecting atmospheric 
particles (aerosols) in real time does 
exist. A sample of air is collected and 
passed through a tube, where it is irradi¬ 
ated with laser light. Airborne particles 
passing through the tube are detected by 
examining how the light is scattered. 
This method, however, cannot distin¬ 
guish between asbestos particles and 
other air particles. 

However, it does form the basis of a 
real-time asbestos-detection device 
developed jointly by Japan’s Toyo 
University Engineering Department and 
the Escom Corporation. That device 
takes advantage of die fact that scattered 
polarized light with a scattering angle of 
170 degrees (almost back scattering) 
appears very different when scattered by 
cylindrical particles like those of 
asbestos. In short, the component of 


polarized light that is parallel to the long 
axis of cylindrical particles is more 
intense than polarized light rays that are 
perpendicular to the long axis. This ten¬ 
dency is not seen in polarized light scat¬ 
tered by round particles. This difference 
makes it possible to distinguish between 
asbestos particles and other airborne 
particles. 

In use, the device draws a sample of 
air containing floating particles into a 
tube. The sample is exposed to a strong 
electric field to align the particles in die 
same direction. As particles pass through 
a laser beam, the two perpendicular 
components of polarized light pulses 
scattered by the particles are measured. 
This measurement makes it possible to 
identify and count asbestos particles. In 
tests, the concentration of airborne 
asbestos particles measured in real time 
by this device was very close to the mea¬ 
surement provided by the conventional 
PCM method. 

A portable model of the measuring 
equipment for on-site monitoring of 
asbestos pollution has also been devel¬ 
oped. That portable model consists of a 
small (36 by 48 by 16 centimeter) box 
that contains a laser, particle alignment 
device, polarizing beam splitter, two- 
channel photomultiplier tube, and 
pump. The asbestos-particle concentra¬ 
tion is displayed on a liquid-crystal dis¬ 
play screen in real time via electronic 
circuitry containing a microcomputer. 
Measurement data is also printed out on 
hard copy. 

Note that since particles with differ¬ 
ent optical qualities and different shapes 
and sizes each scatter light in their own 
characteristic manner, this method can 
be used to detect other particulates 
besides asbestos by changing parameters 
such as the wavelength of the laser, the 
scatter angle measured, and the method 
of distinguishing between different kinds 
of particles. This system could be used, 
for example, to monitor air pollutants 
that pose health risks such as diesel par¬ 
ticulate emissions (DPE), ultra-fine par¬ 
ticulates (PM 2.5), household mites, and 
various airborne pollen grains. As one 
application of photoelectronics technol¬ 
ogy, this kind of research could open up 
many useful fields that will help protect 
die environment and improve society.— 
Hiromoto Norihisa (Courtesy Look 
Japan, February 1999) Q 












Waste Not, Want Not 

I n a step toward finding alternatives 
to conventional engines, scientists at 
the DOE’s Los Alamos National 
Laboratory have developed a remark¬ 
ably simple, energy-efficient engine 
with no moving parts. Pollution con¬ 
cerns, global warming, and shrinking 
fossil fuel reserves have focused world 
attention on how engines generate elec¬ 
trical and mechanical power. Engines 
with higher efficiency help conserve fos¬ 
sil fuels and reduce emissions by con¬ 
suming less fuel to generate an 
equivalent amount of power. Today 
most engines are internal combustion or 
turbines. 

Los Alamos researchers Scott 
Backhaus and Greg Swift have devel¬ 
oped a thermoacoustic Stirling heat 
engine consisting of a long, baseball-bat 
shaped resonator with an oval “handle” 
on die lower end. Filled with com¬ 
pressed helium and constructed of inex¬ 
pensive steel pipe, the device is highly 
reliable and decidedly low-tech. 

With the application of heat to the 
compressed helium contained within the 



system through a heat exchanger located FILLED WITH COMPRESSED HELIUM and constructed of inexpensive steel pipe, the 
on the “handle,” the engine creates thermoacoustic Stirling heat engine is highly reliable and decidedly low-tech, contains no 
acoustic energy in the form of sound movin 9 parts, requires little or no maintenance, and can be manufactured inexpensively. 


waves. This intense acoustic energy can 
be used directly in acoustically powered 
refrigerators or to generate electricity. 
The power production process is envi¬ 
ronmentally friendly and up to 30 per¬ 
cent efficient while typical internal 
combustion engines are 25 to 40 percent 
efficient. 

According to Backhaus, “The effi¬ 
ciency of conventional engines is limited 
both by the laws of thermodynamics and 
practical concerns over the cost of build¬ 
ing and operating complex engines. 
Typically, the highest efficiencies can 
only be obtained from expensive engines 
like the large turbines used by electrical 
utilities. Our engine is neither mechani¬ 
cally complex nor expensive.” 

The idea behind the engine comes, in 
part, from the Stirling cycle where a 
confined volume of gas expands at high 
pressure and contracts at low pressure, 
thereby doing work on the surrounding 
environment. The expansion and con¬ 
traction of the gas is driven by the 
absorption and rejection of heat at the 
engine’s hot and cold heat exchangers. 


The discovery of this principle by 
Robert Stirling in 19^ century Scotland 
laid the groundwork for the convention¬ 
al Stirling engine in which a fixed 
amount of helium is compressed in a 
cool chamber and then transferred to a 
chamber heated by an external burner. 
As the gas expands, it drives a piston that 
delivers energy. As it cools, it returns to 
the cool chamber and the cycle begins 
again. 

According to Swift, there are many 
possible applications for his engine. “For 
instance, small low-cost engines like this 
could be used in homes for co-genera¬ 
tion. That is, they could be used to gen¬ 
erate electricity while at the same time 
producing heat to warm the home or for 
hot-water heating.” Because the ther¬ 
moacoustic Stirling heat engine contains 
no moving parts and is constructed of 
common materials, it requires little or 
no maintenance and can be manufac¬ 
tured inexpensively. 

Backhaus and Swift are working on 
ways to use solar power to heat the 


engine and, in turn, generate electricity. 
There may even be uses for the exhaust 
heat from internal combustion engines 
to power a car’s air- conditioning. 

The Los Alamos group is also collab¬ 
orating with Cryenco of Denver on a 
combustion-driven thermoacoustic re¬ 
frigerator that liquefies natural gas. 
“Associated” natural gas that is current¬ 
ly flared (burned oft) at remote oil wells 
worldwide creates pollution and green¬ 
house gases without producing any use¬ 
ful energy. Liquefying the natural gas 
makes it economically feasible to trans¬ 
port the gas to locations with existing 
pipelines. □ 

Talking to Computers 

S ensory, Inc. and Samoff Corp. 

are working together to bring 
voice control of cell phones, home appli¬ 
ances, automobiles, and other consumer 
products into the mainstream by 
improving speech recognition accuracy 
in noisy environments. Sensory is a 
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global leader in consumer product 
speech recognition technologies, and 
Sarnoff is a renowned research center 
that creates and commercializes elec¬ 
tronic, information, and biomedical 
technology. SarnofPs new VoiceThru 
noise-reduction technology lessens or 
eliminates noise that would otherwise 
reduce speech-recognition accuracy. 
Sensory will license the use of 
VoiceThru and incorporate it into their 
own interactive speech ICs and software 
products. 

“We reviewed a variety of noise- 
reduction techniques and found 
SarnofPs VoiceThru offered the greatest 
improvement in noisy environments,” 
said Todd Mozer, Sensory’s President 
qnd CEO. “In our initial tests, Sensory 
found over a 40% error reduction on 
voice recognition in noisy environ¬ 
ments,” he added. 

By the time this is published, 
Sensory’s first speech recognition ICs 
(the RSC-364 and RSC-264T) utilizing 
VoiceThru will be released and the 
noise-reduction technology will be 
available in their DSP and 16-bit soft¬ 
ware-based solutions. 

Speech recognition is one of the 
fastest growing segments of the technol¬ 
ogy industry, making inroads into every¬ 
thing from consumer electronics to 
computer applications. To be universally 
accepted, however, speech recognition 
must perform in the most demanding 
high-noise environments. 

“VoiceThru is a novel family of 
speech-enhancement algorithms, with 
solutions spanning low-complexity spec¬ 
tral-based methods to multiple micro¬ 
phone/statistical beamforming tech¬ 
niques,” said Bill Porter, VoiceThru 
General Manager. “We are delighted to 
work with Sensory in adapting our 
VoiceThru technology for use with their 
low-cost speech-recognition engine. □ 


Buried Communications 

A new type of thin-film transistor 
developed at the University of 
Illinois at Urbana could improve the res¬ 
olution of flat-panel, liquid-crystal dis¬ 
plays used for tomorrow’s HDTVs and 
laptop computers. The transistor con¬ 
tains a novel “buried channel” that 
allows electrons to move faster, permit¬ 
ting much higher switching speeds. 


“In conventional thin-film transis¬ 
tors, electrons travel near the semicon¬ 
ductor-insulator interface, where the 
silicon is strained and of poor quality,” 
said John R. Abelson, professor of mate¬ 
rials science and engineering. “By creat¬ 
ing a buried conducting channel, 
recessed about 50 angstroms away from 
the interface, we can increase the speed 
of the electrons and significantly 
enhance the performance of devices 
built with these transistors.” 

Flat-panel displays consist of hun¬ 
dreds of thousands of pixels, each con¬ 
trolled by a thin-film transistor. Future 
applications requiring higher resolution 
will be limited by the speed at which 
transistors can be turned on and off. 
“Higher resolution means adding more 
pixels,” Abelson said. “But as the num¬ 
ber of pixels rises, there is less time to 
address each one and still produce a 
complete image at standard video rates.” 

To improve this performance, the 
buried channel is placed in a region of 
higher quality material, enabling elec¬ 
trons to move through the device at 
nearly twice the normal speed. Thus, 
many more pixels can be addressed in 
the same amount of time. 

Abelson and graduate student Cory 
Weber fabricated the buried channel 
thin-film transistors by using a tech¬ 
nique called magnetron sputtering. This 
technique provides precise control over 
layer composition and electronic prop¬ 
erties and allows films to be deposited at 
much lower temperatures than currendy 
possible. 

Lincoln Log Lattice 

B y interlocking tiny slivers of sili¬ 
con into a lattice that, under a 
microscope, appears to be formed by 
Lincoln logs, Sandia scientists believe 
they have solved a major technical prob¬ 
lem. The question is how to bend light 
easily and cheaply without leaking it, no 
matter how many twists or turns are 
needed for optical communications or 
(potentially) optical computers. 

The lattice, dubbed a photonic crystal, 
now works in the infrared range (approx¬ 
imately 10-micron wavelengths). This 
technique can be used to enhance or bet¬ 
ter transmit infrared images. Sandia 
researchers Shawn Lin and Jim Fleming 
are preparing a 1.5-micron crystal—the 


region in which almost all optically trans¬ 
mitted information is passed. 

This improvement bends far more 
light in far less space at considerably less 
cost than current commercial methods. 
The lattice will make possible tinier, 
cheaper, more effective waveguides that 
will either combine or separate optical 
frequencies at the beginning or end of 
information transmissions. It also will 
find wide application in data transmis¬ 
sions and in more compact and efficient 
sensors. 


Medical Diagnosis Oy Sound 

L os Alamos National Laboratory 
recendy awarded license rights to 
Interferometries Inc. to develop a suite 
of noninvasive medical diagnostic tools 
based on the laboratory’s swept-frequen- 
cy acoustic interferometry technology 
(SFAI). 

SFAI is a technique developed by a 
team of scientists and engineers from 
Los Alamos led by Dipen Sinha that uses 
high-frequency sound to characterize 
liquids, gases, mixtures, emulsions, and 
other fluids inside sealed containers. 
The sound sets up standing waves inside 
the object being studied. By varying the 
sound wave across a range of frequen¬ 
cies, it is possible to obtain a series of 
standing waves, producing spectrums 
that contain physical information about 
the object. The information includes 
sound speed and attenuation, fluid den¬ 
sity and viscosity, and acoustic nonlin¬ 
earity. 

The SFAI technique can noninva- 
sively detect chemical warfare agents 
inside munitions. Other potential appli¬ 
cations include use in basis research; 
biomedical and environmental sensors; 
the chemical, food and beverage, phar¬ 
maceutical, and petroleum industries; 
and use by customs agents for drug 
interdiction. Interferometries officials 
said they plan to modify the technology 
to develop an intraocular (eye) pressure 
monitor and many other noninvasive 
pressure tools for physicians to perform 
diagnostic tests in the office, saving time 
and money. m 
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Antique Radio 


BY MARC ELLIS 


The Model 70 Comes to Lite 


L ast month, we concluded a visual inspection of 

THE PHILCO MODEL 70 CATHEDRAL THAT HAS BEEN 


UNDER RESTORATION FOR THE PAST FEW ISSUES. A COUPLE OF 
AREAS WHERE THE ORIGINAL CIRCUIT HAD BEEN MODIFIED WERE 


discovered. All six of the set’s bakelite 
block capacitors and both of the metal- 
can capacitors were removed for rebuild¬ 
ing. Finally, all blocks and cans were 
“unpotted” and their original components 
removed. A set of replacement caps (and 
in one case a resistor), previously mail- 
ordered, had arrived in time for this 
month’s session and were waiting to be 
installed in the vacated enclosures. 


22 


Rebuilding and Reinstallation 

I must say that, even with the addi¬ 
tional complication of having to remove, 
research and unpot the contents of the 
Bakelite blocks and cans, this was prob¬ 
ably the easiest recapping job I’ve ever 
done. Removal of the blocks was a snap 
compared to removal of die individual 
caps in a conventionally-built radio. The 
terminal lugs atop the blocks are raised 
well above the other wiring in the set 
and are easily accessible. Anyone who 
has tried to desolder a component from 
a tube-socket lug buried in a tangle of 
leads knows the frustration of trying to 
complete the operation without scorch¬ 
ing surrounding wiring or parts. 

Not only that, but each lug had only 
a few leads attached to it compared with 
the four or six per lug one often encoun¬ 
ters when removing individual caps. As 
an added bonus, taking out the bakelite 
blocks left at least one end of most resis¬ 
tors in the set disconnected, greatly 
facilitating die checking of these parts 
for out-of-spec values. 


Thanks to their diminutive size, the 
modern caps fit easily into the bakelite 
enclosures. Slipping them in with their 
wires passing dirough the terminal eye¬ 
lets, wrapping the leads around the 
external terminals, and soldering them 
in place was an easy and pleasant job. 
Even the large (0.5-p.F) cap required for 
one of the metal-can enclosures made it 
inside the relatively skinny space without 
causing hardly any bulge. Reinstallation of 
the rebuilt blocks on the chassis was also 
quite a simple matter thanks to the care¬ 
ful notes I’d forced myself to make on 
connections and lead dress. 

Untangling the Wiring 

In a previous column, I’d mentioned 
a few spots where the original circuit 
had been rewired or compromised. One 
problem was that each of the set’s two 
240,000-ohm resistors had roughly dou¬ 
bled in value. I replaced them with mod¬ 
ern composition resistors of the proper 
value. This may have been a problem 
even when the set was current. One of 
the service notes in the Rider Manual 
listing for the radio indicated that those 
particular resistors had been changed 
from the old fashioned metal end-cap 
version (which were originally in my set) 
to what was called the “Continental 
Carbon type. This is the resistor without 
the metal ends.” 

Another problem area was the vol¬ 
ume control pot—a 2-section unit con¬ 
trolling (a) cathode bias of the RF and IF 


amplifiers and (b) RF input to the anten¬ 
na coil. The antenna connection had 
been removed from the wiper of the RF 
section of the pot and connected direct¬ 
ly to the antenna coil. I wondered if the 
pot had been bypassed because it had 
opened up. • 

An ohmmeter check suggested other¬ 
wise, though the resistance changed 
quite erratically as the pot was run 
through its range. Luckily, it was a sim¬ 
ple matter to push the metal cover off 
the back of the pot—providing access to 
both sections. A puff or two of contact 
cleaner sprayed inside, followed by a 
vigorous working of the control, 
smoothed out the action quite nicely. 
Satisfied that the pot was OK, I returned 
the antenna connections to their normal 
configuration. 



TO MAINTAIN PROPER APPEARANCE, 
the recapping project included the installa¬ 
tion of two dud replacement screw-mount 
electrolytics (lower-right corner of chassis) 
in the mounting holes for the original Philco 
units. 

The other questionable area involved 
the filter caps. At some time in the past, 
the two individual 6-p.F, 450-volt units 
had been replaced with a multi-section 
can (of war-surplus origin, judging from 
its markings). The wiring had looked 
quite suspicious at first glance, including 








THE TEMPORARY 10-p.F ELECTROLYTIC CAN CAPACITOR can be seen wrapped in 
electrical tape at right. The two new electrolytics (one of which arrived defective) are at left, 
center. Above and below these caps are two of the rebuilt bakelite block units. The large 
nut that is just above left center retains one of the dud screw-base electrolytics. 


as it did a 750-ohm power resistor that 
had no place in the original circuit. The 
specs etched on the can looked suspi¬ 
cious, too, though it was hard to read 
them while the unit was still installed on 
the chassis. 

I didn’t want to disconnect this cap 
until all of the bakelite block units were 
reconnected. I confuse easily and there 
were already entirely too many free leads 
floating around on the chassis! However, 
now I was able to look into the problem, 
so I quickly removed the wiring from die 
capacitor—noting the point where each 
lead had been connected. 

With the cap removed from the set, I 
made an interesting observation. Though 
“+” terminals had been provided for 
three separate sections, the can con¬ 
tained only a single 10-piF at 450-volt 
unit. The codes for the two unused ter¬ 
minals were marked “0 p.F—0 volts!” 
Yet the capacitor had been wired as if 
not one but two of the terminals were in 
use. The mysterious power resistor was 
connected between what was supposed 
to have been “B+” to die third dummy 
terminal. God knows how the radio 
sounded, or performed, with this strange 
lash-up. 

My parts purchase for this set includ¬ 
ed two individual 10-p.F at 500-volt 
tubular electrolytics. These tiny units 
are hardly larger than, say, the 0.01-p.F 
bypass capacitors of 50’s or 60’s vintage. 
I mounted them on a small 3-terminal 
strip to facilitate wiring and found a spot 
under the chassis where I could tuck 
them in between other components 
using an existing mounting hole. Then I 
completed the wiring according to the 
Rider schematic. 

For appearance’s sake, I was interest¬ 
ed in installing a pair of dud screw- 
mount can-type electrolytics above the 
chassis in the original mounting holes. 
My own junkbox was no help, but my 
friend Chuck Schwark, proprietor of the 
well-known “Philco Repair Bench” Web 
site (check it out at members.aol.com/ 
caschwark/index.htm) came up with a 
couple of NOS (new old stock) screw- 
mount 10-p.F Aerovox cans of the type 
that would have been used as replace¬ 
ments for the original Philco units. 

They had dried out to the point 
where they couldn’t be reformed, but 
were visually great! After I removed the 
rather garish Aerovox labels (the ossified 
glue made this one of the more difficult 
jobs, so far, in the restoration), the cans 
looked quite convincing, and almost like 


the originals. 

Incidentally, Chuck also responded 
to the question I posed last time about 
the possible toxicity of the black waxy 
potting compound used in the Bakelite 
block caps. It’s not dangerous at all, he 
says—just wax! 

The Smoke Test 

At this point, I couldn’t see any rea¬ 
son why the set shouldn’t be powdered for 
its initial test. I facetiously call this stage 
“the smoke test,” although, since my 
policy is to completely recap any set 
before initial start-up, the test is usually 
quite uneventful. Not so this time, how¬ 
ever! 

After flipping on the powder switch, 
the voltmeter I had connected to moni¬ 
tor B+ quickly climbed to about 30 volts 
and stopped. At the same time, the sur¬ 
face of my workbench began to reflect a 
series of erratic blue flashes worthy of a 
pyrotechnics display! I hurriedly cut the 
power after tracing the source of the 
fireworks to the 80 rectifier tube. 

I really couldn’t believe there was a 
short in the wiring, and an ohmmeter 
connected across B+ read over 7K. 
Taking a look at the 80,1 saw that its fil¬ 
ament support structure had failed and 
pieces of the metal were floating around 
inside and resting on the plates of the 
tube. Most of the rectifier failures I’ve 
observed were signalled by a red glow 
coming from the overheated plates, not 
complete meltdown! So I began to think 


that maybe this problem was nothing 
more than a tube that had been serious¬ 
ly shaken up and damaged when the set 
was shipped to me. 

After testing all tubes to make sure 
there were no other such problems 
(something I probably should have done 
earlier in the game), I decided to risk 
another 80. This time the ominous 
warning glow coming from its plates 
allowed me to shut off the power before 
the tube was destroyed. 

I hoped I hadn’t miswired one of the 
Bakelite block units or installed a faulty 
cap in one of them. That might have been 
a tough problem to trace! However, by 
isolating the power supply wiring from 
the set proper, I was able to determine 
that the fault was in the supply and not in 
die other circuits. It turned out that one of 
the new 10-p.F electrolytics was leaky!!! 
Doesn’t seem fair, does it? 

Eureka! 

Searching through my junk box, I 
found an old 10-p.F, 450-volt unit in a 
fairly small can. Putting it through a 
“reforming” process (done by slowly 
upping die voltage while keeping the 
current under a milliampere or so, using 
the leakage test function of my cap 
tester), I finally deemed it usable at full 
working voltage. Wring it into the set 
temporarily in place of the bad unit, I 
was now rewarded by seeing plate volt¬ 
age rise to 350 or so and hearing an 
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RF Signal Generator 
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CAPABLE OF GENERATING FRE- 
quencies from 100 kHz to 1 GHz, the 
full-featured RSG-1000 DDS-based 
synthesized RF signal generator is 
geared toward R&D labs, schools, and 
production test and repair facilities. It 
features 10-Hz continuous tuning, a 
standard frequency-reference stability of 
1.0 PPM, and both calibrated FM and 
AM modulation The standard output 
level of the signal generator is 0 dBm. 

The RSG-1000 includes a bright, 
super-readable, two-line, vacuum fluo¬ 
rescent display of all functions that can 
be read from anywhere on the bench. 
Data is entered via the keyboard or die 
analog-style spinner knob. This handy 
“smart knob” is easy to use to enter or 
change parameters in any field. All func¬ 
tions can be continuously varied without 
the need to ever touch a “shifted” or sec¬ 
ondary function key. 

The unit, which measures 12 X 6 X 
12 inches and weighs 11 lb., provides a 
solid-state GaAs calibrated attenuator 
down to -130 dBm. Reverse power pro¬ 
tection is also included. An optional RS- 
232 interface provides polled readout 
and downloading of all front-panel 
setups. Other options include external 


reference input, 0.1 PPM high-stability 
timetable, and 0.1 db amplitude level 
flatness. 

The RSG-1000 RF signal generator 
has a suggested retail price of $1495. 
RAMSEY ELECTRONICS, INC. 

793 Canning Parkway 

Victor .; NY 14564 

Tel: 716-924-4560 

Fax: 716-924-4555 

Web: www.rainseyelectronics.com 



INTRODUCED AS THE WORLD’S 
first 4-in-l Li-Ion (lithium ion) multi- 
brand rechargeable battery, the 4-in-l 
can be used as a direct replacement for 
four of the most popular camcorder 
batteries: Sony NPF 550 (Info- 
Lithium), Panasonic VW-VBD1E, 
JVC BN-V812, and Hitachi VMBL13, 
and many others as well. The battery is 
also fully compatible with more than 
85 different camcorder models. 

According to the manufacturer, the 
4-in-l battery offers performance, 
charge retention, and longevity that’s 
equal to or exceeds OEM batteries, and 
provides high power and long life. Its 
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“NoMEM” (no battery memory) feature 
eliminates the need to discharge the 
camcorder battery before recharging. 
There are three different battery capac¬ 
ities: 1550 mAh (Model LIM550), 3100 
mAh (Model LIM750), and 4650 mAh 
(Model LIM950). 

The 4-in-l Li-Ion battery models, 
LIM550, LLM750, and LIM9503, have 
suggested retail prices of $59.95, $99.95, 
and $139.95, respectively. 

LENMAR ENTERPRISES, INC. 
31328 Via Colinas , HI02 
Westlake Village , CA 91362 
Tel: 800-424-2703 or 818-879-2700 
Fax: 800-336-2703 or 818-879-2703 
Web: www.lemnar.com 


All-Mode Transceiver 

THE IC-706MKIIG ALL-MODE 
transceiver (SSB, CW, RTTY, AM, and 
FM) provides coverage of HF, 6 meters, 
and 2 meters—all in one box. It is the 
latest in the ‘706 series radios from 
Icom, and it offers more power on the 2- 
meter band plus added 440-MHz cover¬ 
age. Features include an automatic 
repeater function; CTCSS 
encode/decode; DSP capabilities, such 
as noise reduction and auto-notch func¬ 
tions; 107 memory channels with 
alphanumeric capability; and illuminat¬ 
ed keys and switches. 

The compact transceiver, 6.6 by 2.3 
by 7.9, is housed in a one-piece alu¬ 
minum, die-cast chassis, which contains 
a large cooling fan. It’s a mobile-sized 
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rig with the flexibility to operate as a 
base-station so it can work in your shack, 
in your vehicle, or during DX’peditions. 
Add the optional 11 - or 16-foot separa¬ 
tion cable and the main unit can be 
stored in your car’s trunk, under the seat, 
or under the dash, with the controls at 
your fingertips. 

The IC-706MKIIG all-mode trans¬ 
ceiver has a suggested retail price of 
$1680. 

ICOM AMERICA, INC. 

2380 116 th Avenue, NE 
Bellevue , IVA 98004 
Tel: 425-454-8155 
Web: www.ico 7 tia 7 Jierica.com 


Miniature Soldering Iron 

IDEALLY SUITED FOR ELECTRONIC 
assembly work, the Antex Model G/3U 
Precision Miniature Soldering Iron is 
built for comfort and efficiency. Located 
directly under the tip, the heating ele¬ 
ment of the miniature solder iron is 
designed for optimum thermal efficien¬ 
cy. Constructed with a plastic handle 
that remains cool while soldering is 
being done and a metal heat shield, this 
positively grounded industrial-grade 
soldering iron recovers instantly after 
soldering each joint. 
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The lightweight miniature ( 6 V 2 inch¬ 
es long by V 4 inches wide and weighing 
under 3 /t ounce) 18-watt soldering iron 
provides power and performance com¬ 


parable to a conventional 30-watt iron 
and reaches 750°F in only 45 seconds. 
Over 40 different shapes and sizes of 
slide-on tips, including spades, chisels, 
pyramids, and needles are available for 
virtually all soldering tasks. 

The Antex Model G/3U Precision 
Miniature Soldering Iron, which 
includes a standard tip, has a list price of 
$25.32, and tips are priced from $2 each, 
depending upon shape, size, material, 
and quantity. 

M.M. NEWMAN CORP. 

24 Tioga Way 
P.O. Box 615 
Maj‘blehcad , MA 01945 
Tel: 781-631-7100 
Fax: 781-631-8887 
Web: www.m7t1new7ttan.c07n 


S-l/ideo Convertor 

THE C2S PLUS POWERED COM- 
posite to S-Video Convertor converts 
composite video to S-video. It uses an 
active circuit and state-of-the-art comb 
filters to separate the Y (luminance) and 
C (chroma) information, which defines 
the Y/C S-video signal. After comb fil¬ 
tration, both signals are passed through 
special 6 -dB amplifiers providing maxi¬ 
mum dynamic range and stable load 
impedance at 75 ohms. The unit’s spe¬ 
cially designed circuitry ensures high 
resolution and superior signal-to-noise 
and black-and-white ratios. 
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A conventional front-panel control 
knob sets picture resolution. Dedicated, 
screwdriver-adjustable, front-panel con¬ 
trols calibrate both the luminance and 
the chroma channel, to achieve an even, 
consistent video performance. Located 
on the rear panel is a gold-plated com¬ 
posite-video “in” and a heavy-duty gold- 
plated “S” connector. 

The C2S Plus Powered Composite 
to S-Video Convertor has a suggested 
retail price of $300. 


TRIBUTARIES 

1307 E. Landstreet Road 
Orlando, FL 32824-7926 
Tel: 800-521-1596 
Web: www. tributariescable. coin 


Color Analyzer 

TECHNICIANS GET FAST, LAB- 
oratory-accurate chromatic and lumi¬ 
nance measurements on all CRTs with 
the CP288 PC-based AutoColor Pro II 
Color .Analyzer. The easy-to-use 
Windows GUI provides four options for 
displaying the measured data: a CIE 
chromaticity diagram, large CIE coordi¬ 
nates, RGB levels, and a control win- 
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dow. Automatically, the color analyzer 
reads and displays die refresh rate of the 
display under test. All readings are pre¬ 
sented in industry-standard measure¬ 
ment units and display modes. 

Since the CP288 has the specs neces¬ 
sary to do a complete white-balance 
alignment, technicians can be sure to 
match display manufacturer’s specifica¬ 
tions. The reference data can be 
entered, stored, and programmed 
direcdy by the user. Tracking data is easy 
with the CP288. Straight from the mea¬ 
surement screen, the analysis can be 
printed, complete with the manufactur¬ 
er’s name, model number, serial number, 
and measured data. 

The CP288 AutoColor Pro II Color 
Analyzer has a list price of $1495. 
SENCORE INC. 

3200 Sen core Drive 

Sioux Falls, SD 57107 

Tel: 800-SENCORE or 605-339-0100 

Fax: 605-339-0317 

Web: www.senc0re.co7n 



Take 
Stock „ 
in America 


J CSAVINGS f, 
id. BONDS 
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Serial Port Complete: 

Programming and Circuits tor RS- 
232 and RS 485 Links and 
Networks 

by Jan Axe Ison 

Lakeview Research 

2209 Winnebago Street 

Madison , 1 VI 53704 

Tel: 800-247-6553 or 608-241-5824 

Fax: 608-241-5848 

Web: www.lvr.com 

$ 39.95 

Projects that use popular serial inter¬ 
faces will get a quick start with the 
Visual-Basic code, system designs, and 
application tips in this book. The focus 
is on two interfaces: RS-232, which 
remains one of the most widely used 
ways to link computers; and RS-485, a 
simple, inexpensive solution for net¬ 
works and very long links. The included 
disk contains all the code presented in 
the book. 


Serial Port 
Complete 

Programming and Circuits for 
RS-232 and RS-485 
links and Networks 
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The topics include options for link¬ 
ing two or more computers, serial com¬ 
munications with Visual Basic’s 
MSComm, and data formats and proto¬ 
cols—with special attention to network 
programming issues. Explanations of the 
theory behind the designs make it easy 
to adapt the examples for specific pro¬ 
jects. Platforms covered include PCs, as 
well as links between PCs and the Basic 
Stamp and 8052 microcontrollers. 


Microvideo Catalog 40 

from Supercircuits 

One Supercircuits Plaza 

Leander, TX 78641 

Tel: 800-335-9777 or 512-260-0333 

Fax: 512-260-0444 

Web: www.supcixiraiits.com 

Free 

Featuring the world’s smallest video 
cameras and more, this catalog is a com¬ 
plete resource for professionals and hob¬ 
byists who are interested in custom- 
video solutions, law enforcement, secu¬ 
rity and surveillance, undercover video, 
loss prevention, and wireless video. New 
products include the PC-57XP color 
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pinhole microvideocam, the PC-56XS 
microvideo camera, the 900-T2 900- 
MHz FM wireless audio/video transmit¬ 
ter, and the MON-4TFT3 4-inch color 
TFT monitor. 

In addition, the 62-page catalog 
offers an array of wireless microvideo 
products, multi-camera systems, quad 
processors, monitors, VCRs and camera 
lenses and accessories, and phone line 
and internet video products. Each prod¬ 
uct is accompanied by a full-color photo, 


To order books 
in this maga¬ 
zine or, any book in print. Please call 
anytime day or night: (800) BOOKS- 
NOW (266-5766) or (801) 261-1187 ask 
for ext. 1454 or visit on the web at 
http://www.BooksNow.com/etectron- 
icsnow.htm. 

Free catalogs are not available. 



specs, and price information. Tech notes 
are also provided. 


1998 ARRL Periodicals CD-ROM 

American Radio Relay League 
225 Main Street 
Nrwington , CT 06111-1494 
Tel: 888-277-5289 
Fax: 860-594-0303 
Web: www.arrl.org 
$ 19.95 

All the 1998 issues of ARRL’s member¬ 
ship journal, QST; their technical maga¬ 
zine, QEX; and their bimonthly national 
Contest Journal ( NCJ) are contained in 
this CD-ROM. In addition to the com¬ 
plete text and illustrations for all articles, 
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it includes a powerful search engine, 
tools to create bookmarks, a Web 
browser, Windows printing capability, 
and Clipboard support. 

A total of nearly 1000 ad images, 
indexed alphabetically by vendor and 
product, are located in special sections— 
one for each periodical. Minimum sys¬ 
tem requirements are VGA or SVGA, 
Microsoft Windows 3.x or newer, 4MB 
of free hard-drive space, 4MB of RAM 
or 8MB preferred, and 386 or better PC. 


Fundamentals ol Applied 
Electromagnetics: 1999 Edition 

by Fawwaz T. Ulaby 

Prentice-Hall 

One Lake Street 

Upper Saddle Rive?; NJ 07458 

Tel: 800-643-5506 

Web: www.prenhall.com 

$92 















Appropriate for an electromagnetics 
course, this text leads students from 
familiar circuits material into more 
advanced topics and applications. The 
book begins with a discussion of trans¬ 
mission lines, a natural bridge between 
electric circuits and new electromagnet¬ 
ics materials. Earlier and stronger 
emphasis on dynamics in this edition 
permits coverage of practical applica¬ 
tions in communication systems, radar, 
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optics, and computers. 

An included CD-ROM comes com¬ 
plete with sample solutions for 45 prob¬ 
lems selected from end-of-chapter prob¬ 
lems in the text and all the figures from 
the text. The CD-ROM enables stu¬ 
dents to generate a high-quality print of 
a Smith chart for use with Chapter 2. 


Making Your Own Printed Circuit 
Boards, 2™ Edition 

frornJV Enterprises 
P.O. Box 370 
Hubbardston , MA 01452 
Tel: 978-928-5655 

Web: http://bome.att. net/~jvcnterpiises 

$14.95 plus $3 S&H 
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The second edition of this book adds over 
50 pages of new material, as well as addi¬ 
tional tables and 30 more illustrations. 
New chapters cover schematic capture; 
placement and routing, including informa¬ 
tion on die layout of analog, digital, and 
RF circuits; and an updated resource list. 
There are also reviews of products that 
have actually been used by the author in 
the production of printed circuit boards. 

This book is designed for the home 
hobbyist or small-business owner. It 
describes a process that results in perfect 
single- and double-sided printed circuit 


boards with feature resolutions of 1-mils 
or less. The manual shows every step 
involved from schematic generation, 
component placement, routing, and art¬ 
work generation to the drilling and 
shaping of the boards. Artwork can con¬ 
sist of PC printouts or plain paper copies 
of magazine articles. 


search strategies for the two key patent 
sites—the online Patent and Trademark 
Office (PTO) and IBM sites. They will 
also discover how to search internation¬ 
al patent offices on the Internet. The last 
step is going beyond the Internet and 
actually navigating through print and 
microfiche sources at Patent and 
Trademark Depository Libraries. 


Patent Searching Made Easy 

by David Hitchcock 
Nolo Press 
950 Parker Street 
Berkeley, CA 94710 
Tel: 510-549-1976 
Fax: 510-548-5902 
Web: wurw.nolo.com 
$24.95 

Whether you’re an inventor or just 
thinking about marketing a new inven¬ 
tion, you’ll need to know if your idea has 
already been patented or produced— 
before filing a patent application and 
investing thousands of dollars in manu¬ 
facturing and marketing costs. This 
book shows “would-be” inventors how 
to take advantage of the Internet to do 
patent searches—saving the cost of pay¬ 
ing for a professional advisor. 


PATENT 
SEARCHING 
MADE EASY 

" * How to Do 

Patent Search^ on the 
Internet and in the Library 

I in.IUut If W kb»i 11 *. D.ifi fatonted 
I turn In liis OnSin ftitwit Str.m li fiwiust 
St-.iM It IVfcm A Tratfotuvl IV-^vutrio Itlaiwiia 
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In this easy-to-use reference, readers 
learn specific Internet search tech¬ 
niques: how to take advantage of over¬ 
looked online patent resources, fine- 
tune searches with advanced Boolean 
logic and field codes, and apply the best 


To order books in 
this magazine or, 
any book in print. Please call anytime day or 
night: (800) BOOKS-NOW (266-5766) or 
(801) 261 -1187 ask for ext. 1454 or visit on the 
web at http://www.BooksNow.com/elec- 
tronicsnow.htm. 

Free catalogs are not available. 



PIC'n Techniques 

by David Benson 
Square 1 Electronics 
P.O. Box 501 
Kelseyville , CA 94541 
Tel: 707-279-8881 
Fax: 707-279-8883 
Web: www.sq-l.com 
$34.95 plus $5 S&H 
An intermediate-level applications guide 
covering Microchip Technology’s PIC 
microcontrollers, the book describes the 
unique features of the 8-pin microcon¬ 
trollers. The use of timer 1, timer 2, and 
the capture/compare/PWM (CCP) 
module is explained; followed by timing, 
counting, and pulse-width modulation 
(PWM) experiments. Further experi¬ 
ments show users how to design and 
build simple digital pulse and frequency 
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generators, as well as time-interval and 
frequency measurement instruments. 

The book also explains how to estab¬ 
lish serial communication between a 
PIC chip and a PC via an RS-232 con¬ 
version circuit and a terminal program. 
These techniques are used in a digital 
voltmeter/data logger experiment for 
uploading data to a PC for display and 
for doing graphs using a spreadsheet 
program. 

(Continued on page 95) 27 
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Budget Project and Computer Books 


□ BP317-Practical Electronic Timing $6.99. 

Time measurement projects are among the 
most constructed gadgets by hobbyists. This book 
provides the theory and backs it with a wide range 
of practical construction projects. Each project has 
how-it-works theory and how to check it for correct 
operation. 


□ BP415-Using Netscape on the Internet $8.99. 

Get with the Internet and with surfing, or 
browsing, the World Wide Web, and with the 
Netscape Navigator in particular. The book explains: 
The Internet and how the World Wide Web fits into 
the general scenario; how do you go about getting 
an Internet connection of your own; how to down¬ 
load and install the various versions of Netscape 
browsing software that are available; and how to 
use Netscape Navigator to surf the Web, and to find 
and maintain lists of usful sites. There’s a heck of a 
lot more, too! 


□ BP325-A Concise User's Guide to Windows 
3.1 $6.99. Now you can manage Microsoft’s 
Windows with confidence. Understand what hard¬ 
ware specification you need to run Windows 3.1 
successfully, and how to install, customize, 
fine-tune and optimize your system. Then you'll get 
into understanding the Program Manager, File 
Manager and Print Manager. Next follows tips on 
the word processor, plus how to use Paintbrush. 
There’s more on the Cardfile database with its 
auto-dial feature. Windows Calendar, Terminal, 
Notepad, etc. 


□ BP327-DOS: One Step at a Time $5.99. 

Although you spend most of your time working 
with a word processor, spreadsheet or database, 
and are probably quite happy using its file manage¬ 
ment facilities, there will be times when you 
absolutely need to use DOS to carry out ’house¬ 
keeping' functions. The book starts with an 
overview of DOS, and later chapters cover the com¬ 
mands for handling disks, directories and files. 


□ PCP119-Electronic Music and Midi Projects 
$12.95. Save cash by building the MIDI gad¬ 
gets you need. Want a MIDI THRU box, program 
change pedal, Metronome, analog echo unit, MIDI 
patchbay or switcher? Over 16 practical and very 
useful music and MIDI projects—all in this book! 
The projects are explained in detail with full instruc¬ 
tions on assembly. 


□ PCP120—Multimedia on the PC! $14.95. 

What is Multimedia? What can it do for you? 
It can do lots of nice things! This 184-page book 
helps you create your own multimedia presentation. 
Multimedia applications by people like you can 
revolutionize educational and business applications 
as well bring more fun, fun, fun into your leisure 
computer activities. 


ELECTRONIC TECHNOLOGY TODAY INC. 
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□ BP404-How To 
Create Pages for 
the Web Using HTML 
$7.99. Companies 
around the world, as 
well as PC users, are fast 
becoming aware of the 
World Wide Web as a 
means of publishing 
information over the 
Internet. HTML is the 
language used to create 
documents for Web 
browsers such as 
Mosaic, Net-scape and 



the Internet Explorer. These programs recognize 


this language as the method used to format the text, 


insert images, create hypertext and fill-in forms. 


HTML is easy to learn and use. This book explains 


the main features of the language and suggests 
some principles of style and design. Within a few 
hours, you can create a personal Home Page, 
research paper, company profile, questionnaire, 
etc., for world-wide publication on the Web. 


□ BP377—Practical Electronic Control Projects 
$7.99. Electronic control theory is presented in 
simple, non-mathematical terms and is illustrated 
by many practical projects suitable for the student 
or hobbyist to build. Discover how to use sensors 
as an input to the control system, and how to pro¬ 
vide output to lamps, heaters, solenoids, relays and 
motors. Also the text reveals how to use control cir¬ 
cuits to link input to output including signal pro¬ 
cessing, control loops, and feedback. Computer- 
based control is explained by. practical examples. 


□ BP411—A Practical Introduction to Surface 
Mount Devices $6.99. This book takes you 
from the simplest possible starting point to a high 
level of competence in working with Surface Mount 
Devices (SMD’s). Surface mount hobby-type con¬ 
struction is ideal for constructing small projects. 
Subjects such as PCB design, chip control, solder¬ 
ing techniques and specialist tools for SMD are fully 
explained. Some useful constructional projects are 
included. 


□ BP379—30 Simple 1C Terminal Block 
Projects $6.99. Here are 30 easy-to-build 1C 
projects almost anyone can build. Requiring an 1C 
and a few additional components, the book’s ’black¬ 
box’ building technique enables and encourages the 
constructor to progress to more advanced projects. 
Some of which are; timer projects, op-amp projects, 
counter projects, NAND-gate projects, and more. 


□ BP401—Transistor Data Tables $7.99. The 
tables in this book contain information about 
the package shape, pin connections and basic elec¬ 
trical data for each of the many thousands of tran¬ 
sistors listed. The data includes maximum reverse 
voltage, forward current and power dissipation, cur¬ 
rent gain and forward transadmittance and resis¬ 
tance, cut-off frequency and details of applications. 


□ ETT1—Wireless & Electrical Cyclopedia 
$4.99. Step back to the 1920’s with this 
reprinted catalog from the Electro Importing 
Company. Antiquity displayed on every page with 
items priced as low as 3 cents. Product descriptions 
include: Radio components, kits, motors and 
dynamos, Leyden jars, hot-wire meters, carbon 
mikes and more. The perfect gift for a radio antique 
collector. 


□ BP93-Electronic Timer Projects $2.99. This 
book covers many of the possible applications of 
timer circuits. These circuits may turn on or off at 
either some preset time or after an elapsed time. Some 
of the more complicated timer and clock circuits are 
made up from a number of simpler circuits that the 
author deals with individually. Also included are sever¬ 
al special interest circuits such as cars windshield 
wiper delay unit, a darkroom timer, metronome, etc. 


□ BP88-How To Use Op-Amps $5.99. Written as a 
designer’s guide covering many operational 
amplifiers, serving both as a source book of circuits 
and a reference book for design calculations. There are 
chapters on Meet the Operational Amplifier, Basic 
Circuits, Oscillators, Audio Circuits, Filters, Miscel¬ 
laneous Circuits, Common Op Amps, Power Supplies 
and Construction Notes and Fault Finding. 


□ BP136—25 Simple Indoor and Window 
Aerials $2.99. Many people live in flats and 
apartments where outdoor antennas are prohibited. 
This does not mean you have to forgo shortwave 
listening, for even a 20-foot length of wire stretched 
out under a rug in a room can produce acceptable 
results. However, with experimentation and some 
tips, you may well be able to improve further your 
radio’s reception. Included are 25 indoor and win¬ 
dow antennas that are proven performers. Much 
information is also given on shortwave bands, 
antenna directivity, time zones, dimensions, etc. A 


□ BP76-Power Supply Projects $3.99. Presents a 
number of power-supply designs including sim- 
pled unbiased types, fixed voltage-regulated types and 
variable voltage stabilized designs. All are low-voltage 
types intended for use with semiconductor circuits. 
Apart from presenting a variety of designs that will sat¬ 
isfy most applications, the data in this book should 
help the reader to design his own power supplies. An 
essential addition to the experimenters electronics 
library. 
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The 

wild 

Mouse 

Expand the types of sounds 
from your guitar with this 
simple “effects" box. 

T hanks to falling prices for 
music-related electronics such 
as guitar sound effects, many differ¬ 
ent types of guitar pedals and 
boxes are available at very reason¬ 
able prices. Still, for those of us who 
enjoy both playing guitar and 
“rolling our own" electronics, tailor¬ 
ing the sound of our instruments 
with home-brewed effects remains 
a uniquely satisfying merging of 
both pastimes. 

One basic type of circuit that is 
used for a variety of guitar effects is 
an active tone boost. That type of 
circuit is inexpensive to build from 
readily available components and 
is the basis of the Wild Mouse pro¬ 
ject presented here. It can be used 
to produce a variety of sounds 
from “twangy" to muffled. By switch¬ 
ing the circuit in and out, the gui¬ 
tar's sound can instantly switch 
from lead playing to unmodified 
rhythm playing. The intensity of the 
effect can be varied by a poten¬ 
tiometer; an external control can 
also be used. Controlling the Wild 
Mouse with an expression pedal will 
yield “wah-wah" effects; a function 
generator can be used for auto¬ 
matic sweeping. 

How It Works. The schematic dia¬ 
gram for the Wild Mouse is shown in 


Fig. 1; refer to it during the following 
discussion. 

Audio from a guitar or other 
musical instrument is applied to Jl. 
If SI is in one position, the signal is 
sent directly to J2, bypassing the 
Wild Mouse circuit. With SI switched 
the other way, the signal is coupled 
through C6 to ICl-a. The gain of 
that stage is set by R2. 

For the moment, let's assume 
that R2 is set to its highest resis¬ 
tance; furthermore, the network 
formed by C1-C4, RIO, and LI are 
not a part of the circuit. With the 
values of R1 and R2 the same, IC1- 
a is a simple voltage amplifier with 
a gain of 1. If R1 were to drop in 
value or be bypassed, the stage 
gain would rise in proportion to the 
decrease in resistance to ground. 

The circuit formed by C1-C4, LI, 
and RIO is a tuned circuit with a res¬ 
onant frequency on the order of 1 
kHz. That network bypasses Rl, but 
does so most strongly around the 
resonant frequency or a harmonic 
of it. At those frequencies, the gain 
of the stage increases tremendous¬ 
ly. Because of that gain increase, R2 
is adjusted to clamp the gain to a 
point just below where the circuit 
would start oscillating. The result is a 
frequency-selective amplifier. 

When used as a straight tone 


boost, RIO is adjusted for the 
amount of influence the resonant 
circuit has on the frequency 
response of the stage. In addition, 
one of the capacitors, C1-C4, is 
selected by S2. The result is that the 
tone can be adjusted between a 
more twangy or a more "muffled" 
effect. The tone-boosted output of 
ICl-a is further amplified by ICl-b. 

The amplified output is fed back 
through C9 and R9 to sharpen the 
peak of the frequency response. 

Note that RIO is connected to 
the circuit through S3. That switch 
allows an external resistance to be 
connected through J3 to the circuit 
in place of RIO. That way, an 
expression pedal or a function gen¬ 
erator can be used in place of RIO; 
that is how the "wah-wah" effect is 
produced. Sweeping the resistance 
more slowly and over a narrower 
range produces either a vibrato 
effect similar to a Leslie speaker or 
a spacey effect similar to phasing. 

For those who are not familiar with 
the name, a Leslie speaker is a 
speaker that is mounted on a 
motorized turntable; the setup is 
somewhat like a sound-based light¬ 
house. As the speaker begins to 
face away from the listener, the 
phase of the sound seems to undu¬ 
late. While it is difficult to describe 29 
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Fig. 1. The Wild Mouse is a tone-boost amplifier with feedback. By switching various capacitor val¬ 
ues with S2 and varying RIO. a wide range of tone responses can be created. By plugging in an 
external resistance such as a foot pedal to J3, the Wild Mouse can be used as a "wah-wali ” effect. 


the effect, it is very easy to recog¬ 
nize it once it is heard. 

The modified oufput is coupled 
fo J2 through C7. Potentiometer 
R11 keeps the overall amplification 
of the Wild Mouse from overdriving 
any amplifier connected to J2; gui¬ 
tar pickups vary in output from 
model to model and all amplifier 
inputs are not equally sensitive. The 
raw output level of the Wild Mouse 
can be quite high and might over¬ 
drive some amplifiers. 

The Wild Mouse is powered by a 
9-volt battery that is switched by S4. 

Construction. Due to the noise- 
sensetive nature of audio circuits, 
the Wild Mouse is best built on a 
printed-circuit board to help cut 
down on any stray noise pickup. Foil 
patterns have been included here. 
A pre-etched and drilled PC board 
is also available from the source 
given in the Parts List. If you use that 
board or etch one from the foil pat¬ 
tern, use the parts-placement dia¬ 
gram in Fig. 2 when populating it. 

Note that the PC pattern was 
designed so that the suggested 
parts for SI, S3, S4, and RIO could be 
mounted directly to the board. If 
you are using components that are 
30 different in physical size, you might 


have to mount them to the case 
and connect them to the PC 
board with short lengths of insulat¬ 
ed wire. Another unusual aspect of 
SI and S3 is that while the switches 
themselves are symmetrical with 


respect to their pins, they have 
mounting tabs that are not sym¬ 
metrical. Unconnected pads are 
included in the foil pattern to 
locate those mounting holes; sim¬ 
ply drill them out to match the 


F 3 J3 J2 
< > 



Fig. 2. The Wild Mouse is simple enough to be laid out on a single-sided board without the need for 
jumpers. 















































































































Fig. 3. The entire Wild Mouse fits into a small box. With a strong enclosure and robust actuators for 
SI and S3, the Wild Mouse can be used as a foot-controlled "stomp box." 


mounting tabs. 

Also note the unusual source for 
LI. The advantage of using one 
side of an audio transformer 
instead of a choke is that the part 
specified is readily available, 
cheap, and works well. While a true 
500-mH choke produces (to the 
author's ears, anyway) a slightly 


more mellow sound, it was much 
too physically large to be used in 
the prototype's case. 

The rotary switch specified for S2 is 
an off-the-shelf item from Radio- 
Shack. Using such a two-pole, six- 
position device for a one-pole, four- 
position requirement has the advan¬ 
tage of low cost, wide availability. 


and most importantly, small size. The 
potentiometer/switch combination 
recommended for R10/S4 is small 
enough to make for easy assembly, 
but bear in mind that it has a '/s-inch 
shaft rather than the more usual Vi- 
inch variety. Suitable knobs are 
available, but they might be a bit 
more expensive. If you want the 
knob for RIO to be at the same level 
as S2, you will need to mount RIO 
somewhat above the board; flush¬ 
mounting RIO will result in the con¬ 
trols not being even. Also note that 
the shafts for the controls should be 
cut down to a length of about 
inch before soldering to them. 

The jacks, S2, and the battery clip 
for B1 are connected with lengths 
of insulated wire. Once the wires 
are soldered to the PC board, a 
dab of epoxy makes a good strain 
relief; those wires might be stressed 
during final assembly and subse¬ 
quent replacements of the battery. 
Once everything has been sol¬ 
dered, examine your work carefully 
for any construction errors such as 
cold-solder joints, broken wires, 
missing or incorrect parts, or polar¬ 
ized components that have been 
installed backwards. 

Testing. The Wild Mouse is easiest 
to test before mounting in a case. 
Connect a 9-volt battery to the 
battery clips and an amplifier to J2. 

Set S3 so that RIO is connected to 
the circuit. With R2 set to its mini¬ 
mum resistance and the amplifier 
at low volume, turn RIO (switching 
S4 on) up to about / of its rotation 
and press SI. With a small screw¬ 
driver, slowly raise the resistance of 
R2. At some point, you should hear 
very loud feedback. Back off slight¬ 
ly from that setting. Rotate RIO from 
maximum to minimum resistance, 
and you should hear a rushing 
sound that varies in pitch as the 
resistance is lowered. You can now 
connect a guitar to J1 and see 
how the effect sounds before work¬ 
ing on the case. 

Troubleshooting. The Wild Mouse is 
a simple circuit; very little can go 
wrong. Should there be some sort 
of problem, it is most often caused 
by—in the author's personal experi¬ 
ence—a wiring error. If you etched 
your own PC board, check the con- 31 
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tinuity of every connection with an 
ohmmeter. Be sure that all resistor 
values are correct and that the 
right values are in the right places. 
Use a voltmeter to make sure that 
pin 4 of 1C 1 is getting 9 volts and 
that pins 3 and 5 are each getting 
about 4.5 volts. If the unit passes all 
of those checks turn out fine and 
you still have trouble, break the 
feedback loop by disconnecting 
C9 temporarily. Use a guitar amp as 
a signal tracer and see if you can 
find where the signal is being lost. 
You should hear a boosted signal 
at pin 1 of IC1, but without the 
sharpness that feedback adds. You 
should hear the same signal, but 
louder, at pin 7. If those tests pass, 
reconnect C9 and continue trou¬ 
bleshooting the feedback loop. 
Once any problems are cleared 
up, you can finish construction of 
the Wild Mouse. 

Final Assembly. The Wild Mouse 
should be mounted in a rugged 
case that can take being stepped 
on and kicked around on stage. 
The author's prototype used a cast 
aluminum box. That case (Jameco 
no. 11965) is small, very rugged, and 
gives the unit a compact, profes¬ 
sional appearance. Note that if you 
have made substitutions of compo¬ 
nents such as switches and con¬ 
trols, you might have to use a case 
that is larger. In any event, the case 
that you use should be strong. 

The general arrangement of the 
Wild Mouse parts is shown in Fig. 3. 
Note that the PC board is mounted 
to the lid of the case and that the 
case itself is used as a "cover." Using 
the case upside down gives the 
Wild Mouse a more "jazzy" look, 
and as any musician will tell you, 
style is important. 



Fig. 4. The actuators are made from a snap-on 
switch cap with a short coupling nut that s epox- 
32 ied to it. 



Fig. 5. With the actuator in place, paint the top of the screw with a drop of nail polish. When the 
actuator button is placed over it, the nail polish will mark where to drill the hole for epoxying the 
screw to the button. 


Mark and drill two locations for 
mounting screws on the lid and the 
PC board. The screws are mounted 
to the lid with nuts, which will act as 
standoffs for the PC board. Before 
securing the board in place with 
two more nuts, mark the locations 
of SI and S3. Cut down two adhe¬ 
sive rubber feet to the thickness of 
the "standoff" nuts. Attach those 
"backstops" to the inside of the lid 
so that they will be directly under¬ 
neath SI and S3 when the PC 
board is in place. That will give the 
PC board some protection from 
being accidentally flexed should 
someone activate one of the 
switches a little too enthusiastically. 
Fasten the board down, checking 
that the backstops are not so high 
as to bend the board; file them 
down if necessary. 

Drill holes in the case for the jacks 
and switches. The locations of most 
of those parts are not critical as 
long as there is clearance within 
the case; the exception is R10/S4. 
Since that component is mounted 
to the PC board and the PC board 
is mounted to the lid, you must drill 
its mounting hole accurately. If you 
are working with a case that has 
structural ribs cast into it, don't for¬ 
get to file or grind them smooth 


where they interfere with any com¬ 
ponents being mounted to the 
case. 

Once it is mounted within its case, 
it would be a good idea to check 
the Wild Mouse again to make sure 
that nothing has gone wrong in the 
process such as broken wires or short 
circuits. Before closing the case, 
check that SI is down and S3 is up. 
Once you're sure that everything 
works, it's time to work on the actua¬ 
tors for SI and S3. 

“Feetswitches.” Providing rugged, 
inexpensive, compact, true-bypass 
switching for a musical-instrument 
sound effect has always been 
problematic. One method used by 
some manufacturers is to use a 
light-duty switch and a robust actu¬ 
ator that is often a part of the case 
itself. That method was adapted for 
the Wild Mouse in a way that needs 
little machining; some common bits 
of plastic and epoxy produces 
usable results. 

The switches specified for SI and 
S3 are used for Instrumentation 
applications. They provide double¬ 
pole double-throw switching in a 
push-on/push-off arrangement and 
are designed to mount directly on 
a PC board. A variety of snap-on 
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Here's the foil pattern for the Wild Mouse. Note the pads that do not have any traces connected to 
them. Those pads indicate where mounting holes are to be drilled for SI, S3, and LI. Also note that 
the mounting holes for the switches are not symmetrical. 


caps are available for them; the 
suggested unit makes a good basis 
for an actuator. 

Start by opening the Wild Mouse 
and snap the caps on to SI and S3. 
Measure the exact positions of the 
centers of the caps with respect to 
the edges of the lid, and use these 
measurements to mark the points 
on the cover for the centers of the 
large holes. 

The ideal tool for making those 
holes is a punch, such as a 
Greenlee socket punch. Those 
punches come in various sizes and 
shapes; use a diameter that is 
slightly larger in diameter than the 
buttons that you will be using. It Is 
also possible to use a nibbling tool; 
make each hole slightly smaller 
than the diameter of a button 
(more on that in a moment), 
enlarging them to the correct size 
using a small file with a curved 
edge. Test the diameter of the hole 
by holding a button against it until 
the button just passes freely. 

The buttons that were used in 
the prototype Wild Mouse are l-'A- 
inch-dlameter by 3 A-inch thick 
acrylic discs. Such discs can be 
found in a well-stocked plastic-sup- 
ply house. An alternative is to use a 
bottle cap from a cardboard juice 
container. Fill the cap with layers of 
epoxy or auto-body filler until it is 
completely filled. File the bottom 
“lip" off the cap and the button Is 
ready for use In the Wild Mouse. 

Roughen the surface of the 


switch caps and the outside of a 
pair of 4-40 by 'A-inch coupling nuts 
with fine sandpaper. Mix up a small 
amount of quick-drying epoxy and 
apply a small dab to the top of the 
caps. Place the spacers into the 
glue. With the cover in place, cen¬ 
ter the spacers to the button holes 
as closely as you can. The complet¬ 
ed caps should look like the illustra¬ 
tion shown in Fig. 4. 

When the epoxy is dry, run a 4-40 
by ’A-inch screw finger-tight and all 
the way into the spacers. Place a 
tiny dab of nail polish on the screw 
head (see Fig. 5). Drop a button 
gently on the screw; the nail polish 
will mark the position of the screw 
head. 

Drill a hole in the bottom of the 
button where the nail polish 
marked it. The diameter of the hole 
should be just large enough to fit 
the screw head; 7 A 2 -lnch should do 
for a 4-40 screw. Drill the hole as 
close to perfectly vertical as possi¬ 
ble. The depth should be about 'A 
to fi of the button's thickness. 

Clean the nail polish from the 
screw heads. Screw them back into 
the coupling nuts and apply a dab 
of epoxy to the heads. Place the 
buttons over the screws, clamping 
them in place until the glue sets. Be 
sure that the button is as close to 
parallel with the top of the case as 
possible and centered In its hole. 
When the glue has set, test the 
assembly by pressing the button 
gently once or twice. The button 
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should not bind at any point. If the 
actuator works freely, unscrew the 
buttons gently; do not get them 
mixed up. Fill in the screw hole with 
some more epoxy so that it is level 
with the surface of the button. Be 
careful not to get any glue on the 
screw threads that are not within the 
hole. When the glue has set, screw 
the button back on and test them 
again. If everything is okay, unscrew 
the buttons once again, take the 
cap off the switches, and add more 
epoxy around the spacer and cou¬ 
pling nut to reinforce the bond. 

With the Wild Mouse complete, 
the finishing touch is to clean up 
the case and finish it as you see fit. 
When everything is done and the 
unit reassembled, the Wild Mouse is 
ready for use. 

Using the Wild Mouse. Most of the 
ways to use the Wild Mouse have 
already been mentioned. For those 
who would like to experiment with 
phasing and "wah-wah" effects. 


here are a few quick suggestions. 

The most important factor for 
getting a good live wah-wah 
sound is being able to drop the 
resistance in the tank circuit from 
about 5000 ohms to as close as 
possible to zero with a relatively 
small vertical movement of a 
pedal. If you have a potentiometer- 
based pedal, use an audio-taper 
pot of 5000 to 10,000 ohms. If your 
pedal uses an LED and a photocell, 
the LED should be bright; the pho¬ 
tocell needs to have the lowest 
possible "on" resistance. 

You might find that raising the 
resistance of R2 slightly past the 
point of initial calibration results in a 
better wah-wah effect. While that 
introduces more background noise, 
it sharpens the peak of the response. 
Your setting for R2 will depend on 
your most common application as 
well as personal taste. 

For phasing, vibrato, or Leslie 
effects, a relatively low-resistance 
photocell and high-brightness LED 


will work well. An interesting method 
to slow the speed of change is with 
the use of incandescent lamps. 
Process the audio signal through 
several Wild Mice (Wild Mouses?) 
and then mix it with the original 
unmodified signal; the result is a 
stereo chorusing effect. Try trigger¬ 
ing an envelope generator (a circuit 
that generates a signal shape when 
triggered) from the guitar input, use 
the result to drive an LED, and put 
the LED in front of a photocell on the 
external control input: Auto-Wah! 

After using the Wild Mouse for a 
while, you might start to hear hissing 
and popping. That is the first indica¬ 
tion that the battery is getting 
weak and needs to be replaced 
with a fresh one! 

As you explore all that the Wild 
Mouse has to offer, no doubt you'll 
come up with some amazing 
sounds yourself. If you have any 
comments or suggestions, the 
author can be reached at 
stevedanls@aol.com. £2 
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PIC AssEMbly LANquAqE 



For tIie CompIete BsqiNNER 


Microcontrollers have revolutionized the world of electronics, but 
they are useless to you if you don't know how to program them . 

This month , we show you how easy that is to do. 

MICHAEL A. COVINGTON 


T hese days, the field of elec¬ 
tronics is divided into "haves" 
and "have-nots"—people who can 
program microcontrollers and peo¬ 
ple who can't. If you're one of the 
"have-nots/ this article is for you. 

Microcontrollers are one-chip 
computers designed to control 
other equipment, and almost all 
electronic equipment now uses 
them. The average American 
home now contains about 100 
computers, almost all of which are 
microcontrollers hidden within 
appliances, clocks, thermostats, 
and even automobile engines. 

Although some microcontrollers 
can be programmed in C or BASIC, 
you need assembly language to get 
the best results with the least expen¬ 
sive micros. The reason is that assem¬ 
bly language lets you specify the 
exact instructions that the CPU will 
follow; you can control exactly how 


Michael Covington does research on advanced 
microcontroller applications at the University of 
Georgia’s Artificial Intelligence Center. He also 
conducts the monthly “Q&A” section in Electronics 
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much time and memory each step 
of the program will take. On a tiny 
computer, this can be important. 
What's more, if you're not already an 
experienced programmer, you may 
well find that assembly language is 
simpler than BASIC or C. In many 
ways it's more like designing a circuit 
than writing software. 

The trouble with assembly lan¬ 
guage is that it's different for each 
kind of CPU. There's one assembly 
language for Pentiums, another for 
PIC microcontrollers, still another for 
Motorola 68000s, and so forth. There 
are even slight differences from 
one model of PIC to another. And 
that leads to a serious problem— 
each assembly-language manual 
seems to assume that you already 
know the assembly language for 
some other processor! So as you 
look from one manual to another in 


puzzlement, there's no way to get 
started. 

That's the problem this article will 
address. We won't teach you all of 
PIC assembly language; just enough 
to get you started. For simplicity, deal 
with just one processor, the PIC16F84. 
To be very precise, it will be the 
PIC 16F84-04P, which operates up to 4 
MHz and is housed in a plastic DIP 
package. This is a product of 
Microchip, Inc. (Chandler, Arizona, 
Web: www.microchip.com), and it's 
closely related to the rest of the PIC 
family. 

What You’ll Need. To do the exper¬ 
iments described in this article, 
you'll need one or more PIC16F84- 
04P chips; we strongly recommend 
having more than one so you can 
rule out a damaged PIC if your cir¬ 
cuit doesn't work. You'll also need 





















LISTING 1 

; File TURNON.ASM 

; Assembly code for PIC16F84 microcontroller 

; Turns on an LED connected to BO. 

; Uses RC oscillator, about 100 kHz. 

; CPU configuration 
; (It’s a 16F84, RC oscillator, 

; watchdog timer off, power-up timer on.) 

processor 16f84 

include <p16f84.inc> 

_config _RC_OSC & _WDT_OFF & _PWRTE_ON 

; Program 

org 0 ; start at address 0 

; At startup, all ports are inputs. 

; Set Port B to all outputs. 

movlw B’00000000’ ; w := binary 00000000 

tris PORTB ; copy w to port B control reg 

; Put a 1 in the lowest bit of port B. 

movlw B’00000001 ’ ; w := binary 00000001 

movwf PORTB ; copy w to port B itself 

; Stop by going into an endless loop 

fin: goto fin 

end ; program ends here 
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Fig. I. Here's the pinout of a 16F84 PIC micro¬ 
processor that's being used as our example 
device. 

the other parts for the circuits you 
want to build (refer to the schemat¬ 
ics as we go along). And you'll 
need a POcompatible personal 
computer, the MPASM assembler 
software (which you can down¬ 
load from www.microchip.com), 
and a PIC programmer such as 
Ramsey Electronics' PICPRO (avail¬ 
able for $59.95 plus $6.95 postage 
and handling in the U.S. from 
Ramsey Electronics, 793 Canning 
Parkway, Victor, NY 14564, Tel: 716- 
924-4560, Fax: 716-924-4886, Web: 
www.ramseyelectronics.com), 
which is based on this author's 
NOPPP programmer published in 
the September 1998 issue of this 
magazine and described at 
www.mindspring.com/-covington 
/noppp. The PIC16F8X data sheet, 
actually a 122-page manual, will 
also come in handy; it's called 
PIC16F8X because it covers both 
PIC16F84 and PIC16F83, and you 


can download it or request a print¬ 
ed copy from Microchip. 

What’s Inside a PIC? The pinout of 
the PIC16F84 is shown in Fig. 1, and 
Fig. 2 shows the most important 
parts inside of the device. The PIC is 
a tiny but complete computer. It 
has a CPU (central processing unit), 
program memory (PROM), working 
memory (RAM), and two input-out¬ 


put ports. 

The CPU is, of course, the "brain" 
of the computer. It reads and exe¬ 
cutes instructions from the program 
memory. As it does so, it can store 
and retrieve data in working mem¬ 
ory (RAM). Some CPUs make a dis¬ 
tinction between registers located 
within the CPU and RAM located 
outside it; the PIC doesn't, and its 
general-purpose working RAM is 



Hoi — 1 


Fig. 2. As you can see from this simplified block diagram of the 16F84, the device is essentially a 
one-chip computer. 
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Fig. 3. Any of the four schemes on the left can be used to power a PIC, though the last one should 
only be used where the device is not driving an LED or a high-current load. Regardless of which 
power scheme you use, it is important to connect a 0.1-pF capacitor to pin Mas shown on the left. 


also known as “file registers." On the 
'F84, there are 68 bytes of general- 
purpose RAM, located at address¬ 
es hex OC to hex 4F. 

Besides the general-purpose 
memory, there is a special “working 
register" or “W register" where the 
CPU holds the data that it's working 
on. There are also several special- 
function registers each of which 
controls the operation of the PIC in 
some way. 

The program memory of the 'F84 
consists of flash EPROM; it can be 
recorded and erased electrically, 
and it retains its contents when 
powered off. Many other PICs 
require ultraviolet light for erasure 
and are not erasable if you buy the 
cheaper version without the quartz 
window. The 'F84, however, is always 
erasable and reprogrammable. 

There are two input-output ports, 
port A and port B, and each pin of 
each port can be set individually 
as an Input or an output. The bits of 
each port are numbered, starting 
at 0. In output mode, bit 4 of port A 
has an open collector (or rather 
open drain); the rest of the outputs 
are regular CMOS. (Working with 
microcontrollers, you have to 
remember details like this; there's 
no programming language or 
operating system to hide the 
details of the hardware from you.) 
The CPU treats each port as one 8- 
38 bit byte of data even though only 


five bits of port A are actually 
brought out as pins of the 1C. 

PIC inputs are CMOS-compati¬ 
ble; PIC outputs can drive TTL or 
CMOS logic chips. Each output pin 
can source or sink 20 mA as long as 
only one pin is doing so at a time. 
Further information about electrical 
limits is given in the PIC16F84 data 
sheet. 

The ’F84 also has some features 
we won't be using, including an 
EEPROM for long-term storage of 
data, an onboard timer-counter 
module, and optional pull-up resis¬ 
tors on port B. 

Power and Clock Requirements. 

The PIC16F84 requires a 5-volt sup¬ 
ply; actually, any voltage from 4.0 
to 6.0 volts will do fine, so you can 
run It from three 1.5-volt cells. 
Several power-supply options are 
shown In Rg. 3. The PIC consumes 
only 1 mA—even less, at low clock 
speeds—but the power supply 
must also provide the current flow¬ 
ing through LEDs or other high-cur¬ 
rent devices that the PIC might be 
driving. Thus, the last circuit, with the 
Zener diode. Is only for PICs that 
aren't driving LEDs. 

Also, as shown in Fig. 3, all four 
power supply circuits rely on a 0.1- 
jxF capacitor from pin 14 (V+) to 
ground, mounted close to the PIC, 
to protect the PIC and adjacent 
components from electrical noise. 


This capacitor should be present no 
matter how clean you think your 
DC supply is. 

The MCLR pin Is normally con¬ 
nected to V+ through a 10,000- 
ohm resistor. Grounding it momen¬ 
tarily will clear RAM and reset the 
PIC. If your power supply voltage 
comes up slowly, the PIC may start 
up in a confused state; in that case 
you should add a normally-open 
reset button between MCLR and 
ground. 

Like any CPU, the PIC needs a 
clock—an oscillator to control the 
speed of the CPU and step it 
through its operations. The maxi¬ 
mum clock frequency of the 
PIC16F84-04P is, as already noted, 4 
MHz. There is no lower limit. Low 
clock frequencies save power and 
reduce the amount of counting 
the PIC has to do when timing a 
slow operation. At 30 kHz, a PIC can 
run on 0.1 mA. 

A selection of the most popular 
clock circuits Is shown in Fig. 4. The 
clock signal can be fed In from an 
external source, or you can use the 
PIC's on-board oscillator with either 
a crystal or a resistor and capacitor. 
Crystals are preferred for high accu¬ 
racy; 3.58-MHz crystals, mass-pro¬ 
duced for color TV circuits, work well 
and are very cheap. The resistor- 
capacitor oscillator Is cheaper yet, 
but the frequency Is somewhat 
unpredictable; don't use it if your cir¬ 
cuit needs to keep time accurately. 

Assembly Language. A PIC spends 
its time reading Instructions from 
the program memory, one after 
another, and doing whatever those 
instructions say. Each instruction 
consists of 14 bits. If you could see 
the bits as binary ones and zeroes, 
a program like the one in Listing 1 
would look like this: 

11000000000000 

00000001100110 

11000000000001 

00000010000110 

10100000000100 

The earliest computers were pro¬ 
grammed by technicians writing 
binary codes just like this. As you 
can see, though, binary codes are 
very hard for human beings to read 
or write because they're complete- 





Fig. 4. Three ways are shown to generate the 
clock signal that is required by the PIC. 


ly arbitrary; they look like gibberish. 

Another reason binary codes 
are hard to write is that many of 
them refer to locations in memory. 
For instance, a “go to" instruction 
will have to say what memory 
address to jump to. Programming 
would be much easier if you could 
label a location in the program 
and have the computer figure out 
its address. 

For both of those reasons, assem¬ 
bly language was invented over 
forty years ago. Or, to be more pre- 
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Fig. 5. Here’s the circuit that accompanies pro¬ 
gram Listing I. 


cise, many assembly languages 
have been invented, one for each 
type of CPU. What assembly lan¬ 
guages have in common is that the 
instructions are abbreviated by 
readable codes ( mnemonics ) such 
as GOTO, and locations can be rep¬ 
resented by programmer-assigned 
labels. For example, in assembly lan¬ 
guage, the binary instructions just 
mentioned would be: 

movlw B'00000000' 
tris PORTB 
movlw B'00000001' 
movwf PORTB 
fin: goto fin 

In English: Put the bit pattern 
00000000 into the W register and 
copy it to the tri-state control regis¬ 
ter for port B, thereby setting up 
port B for output; then put 00000001 
into W and copy it to port B itself; 
and finally stop the program by 
going into an endless loop. The 
result from the outside world's point 


Each instruction is divided into 
three parts, the label, the opcode 
(operation code or instruction 
code), and the operand (also 
called argument). For example, in 
the line: 

fin: goto fin 

the label is fin: (with a colon), the 
opcode is goto, and the operand is 
fin. 

The label, opcode, and operand 
are separated by spaces. The 
assembler doesn't care how many 
spaces you use; one is enough, but 
most programmers use additional 
spaces to make their instructions 
line up into neat columns. 

If there's no label, there must be 
at least one blank before the 
opcode, or the assembler will think 
the opcode is a label. Although 
current PIC assemblers can often 
recover from this kind of error, it is an 
error, and other assemblers aren't 
as tolerant. 



Fig. 6. To assemble the program in Listing 1, you’ll need MPASM, a free program downloadable 
from www.microchip.com, or a similar PIC assembler. 


of view is that pin 6 of the 'F84 goes 
high, while pins 7 through 13 remain 
low. 

Program Layout. Listing 1 shows a 
complete, ready-to-assemble pro¬ 
gram. Look closely at its layout. The 
semicolon (;) is the comment mark¬ 
er; the computer ignores every¬ 
thing after the semicolon on each 
line. Much of the program consists 
of comments; that's as it should be, 
because although it's not as bad 
as binary code, assembly lan¬ 
guage is still relatively hard to read. 


Assembling a Program. A com¬ 
puter “assembles" the assembly- 
language program into the binary 
instructions, which, for brevity, are 
actually written in hexadecimal 
(more about that shortly) and 
stored in what is called a .HEX file. 
Some computers run their own 
assemblers, but the PIC is far too 
small for that; instead, you'll type 
and assemble your PIC programs 
on a DOS or Windows PC. Then 
you'll download the .HEX file into a 
PIC using a PIC programmer and its 
associated software. 39 
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The program in Listing 1 does 
one very simple thing—it turns on 
an LED connected to pin BO. The 
circuit needed to try this program 
out is shown in Fig. 5. Admittedly, 
turning on one LED is not a great 
feat of computation, but it's 
enough to show that the PIC works. 

To assemble this program, you'll 
need MPASM, the free PIC assem¬ 
bler downloadable from www. 
microchip.com. You also need the 
file P16F84.INC, which comes with 
MPASM and tells the assembler 
the particulars of the 'F84 as 
opposed to the numerous other 
varieties of PIC. You won't need 
the other .INC files also included 
with the assembler. 

What you do is type your pro¬ 
gram onto a file with a name end¬ 
ing in .ASM, using Windows 
Notepad, DOS EDIT, or any other 
text editor. Don't use a word 
processor unless you are sure you 
can save your file as plain ASCII. 

Then run MPASM from a DOS 
prompt (a DOS box under Windows 


is OK). If your program file is named 
turnon.asm, type the command: 

mpasm turnon.asm 

and Fig. 6 shows what you'll see on 
the screen. 

What MPASM is telling you is that 
it assembled your .ASM file, gener¬ 
ating one warning message (which 
is unimportant—more about this 
next month) results consists of a 
.HEX file containing the assembled 
instructions and a 1ST file contain¬ 
ing a detailed program listing with 
error messages. If the program con¬ 
tained serious errors, no .HEX file 
would be generated and you 
should study the 1ST file to see 
what went wrong. 

MPASM is the simple way to go. 
Microchip also gives away a devel¬ 
opment environment called MPLAB 
(shown at the beginning of this arti¬ 
cle) that contains an assembler plus 
a simulator so you can make your PC 
pretend to be a PIC and actually 
see your program run. MPLAB is very 


useful but its operation is beyond the 
scope of this article. For some tips, 
see www.mindspring.com/ 
-covington/noppp. 

Now that you have a .HEX file, you 
have to get it into the PIC. This is 
done with a programmer such as 
Microchip's “Picstart Plus" or the 
NOPPP/Ramsey Electronics PICPRO. 
On your PC, you run whatever soft¬ 
ware your programmer requires and 
follow the instructions. 

Finally, put the programmed PIC 
into the circuit (handling it carefully 
to prevent static damage) and 
apply 5 volts. The LED should turn 
on. There—you've made a PIC do 
something. 

Next Time. Unfortunately, we've 
run out of space for this issue. Next 
month, we'll look at our little program 
in more depth, then see if we can 
tackle something that's a little more 
ambitious. We'll also look at some 
resources you can use to extend 
your new-found ability to program 
microprocessors even further. £2 


FACTCARDS 



■ ALL YOU NEED to know about 
electronics from transistor packaging 
to substitution and replacement 
guides. FACTCARDS numbers 34 
through 66 are now available. These 
beautifully-printed cards measure a 
full three-by-five inches and are 
printed in two colors. They cover a 
wide range of subjects from Triac cir¬ 
cuit/replacement guides to flip-flops. 
Schmitt triggers. Thyristor circuits. 
Opto-lsolator Coupler selection and 
replacement. All are clearly explained 
with typical circuit applications. 

■ WANT TO EXPAND your knowl¬ 
edge of electronics? Do it the easy way 


by studying the Electronics Fact 
Cards. Do you travel to and from your 
job each day? Drop a handful of cards 
in your pocket before you leave, and 
the bus becomes a schoolroom! At 
home, you can build some of the proj¬ 
ects and not only have fun building and 
using them, but learn how they work at 
the same time. 


■ YOU’LL BE AMAZED both at how 
rapidly you learn with these cards, and 
how easy it is to understand. These 
new cards are available right now. 
Don’t miss out. Send your check or 
money order today. 



FACTCARDS—Facts at your fingertips tor 
Experimenters and Project Builders! 

Please send one copy of FACTCARDS $1.99. Shipping $2.00 (U.S. and Canada only). 

Please send_copies of FACTCARDS Total cost is sum of copy price and First Class 

postage and handling cost multiplied by number of card sets ordered 
New York residents add sales tax to total cost of each order. 

Please print Allow 6-8 weeks for the material to arrive. 


Jampacked with 
information at your 
fingertips 


(Name) 


(Street Address) 


(City) 


(State) 


Detach and mail today: 
CLAGGK Inc. 

P.O. Box 4099 
Farmingdale, NY 11735 


(Zip) 


All Payment must be in U.S. 
Funds! 

BS168 


40 





Add a Digital- 
Frequency 
Display to Your 
Equipment 


One of these PIC-based displays can be added to almost any 
receiver, transmitter, or piece of test equipment . 


W hile a frequency counter is a 
handy piece of test equip¬ 
ment to have when working with a 
piece of equipment on a bench, 
having such an item built into a 
radio, for example, would make a 
very useful tuning indicator. There 
are many examples of modern 
equipment that sport the latest digi¬ 
tal display. Some of those displays go 
way beyond the simple ability of a 
digital-frequency readout. In fact, 
some of the features integrated into 
those displays almost qualify them as 
full-featured frequency counters in 
their own right. 

It would be wonderful to have one 
of those state-of-the-art devices; justi¬ 
fying it, on the other hand, can be dif¬ 
ficult. If you have a unit that works well 
with little or no trouble or repairs, why 
take the risk on a new piece of gear 
that might end up a "repair-shop 
queen" all for the want of a few shiny 
buttons and displays? 

The solution, then, is to retrofit a 
digital display onto your existing 
equipment. By keeping your exist¬ 
ing unit, you don't have to learn the 
"ins and outs" of a new arrange¬ 
ment of controls. One less piece of 
otherwise perfectly good piece of 
equipment stays out of the landfills, 
and the cost of adding new func¬ 
tionality instead of buying an entire 
new rig has no comparison—espe¬ 
cially where your bank account is 
concerned! 

The Digital-Frequency Displays 
presented here are miniature fre¬ 




quency counters with a difference. 
They feature an adjustable offset 
that can add to, or subtract from, 
the measured frequency. As such, 
they can display the RF frequency 
of superheterodyne receivers and 
transmitters. If the offset is set to 
zero, they can be used with direct- 
conversion receivers or as bench- 
top frequency counters. 

Rather than try to incorporate all 
of the features that would be neces¬ 
sary to make a universal model, a 
"family" of displays was created. That 
helped to keep down the size, cost, 
and power supply requirements. All 
versions have the same physical size 
and shape, as well as many com¬ 
mon circuit elements, but differ con¬ 
siderably in application and func¬ 
tionality. Of the four types of displays, 
only two will be described in detail; 
the other units are more specialized 
in their application and although 
some may find them useful, will be of 
limited interest. 

Measuring Frequency with A PIC 
Microcontroller. All frequency coun¬ 
ters work by counting the number of 
input cycles for a specified period of 
time. If the time period were one 
second, the result would be dis¬ 
played as cycles per second. 

A PIC microcontroller has a timer 
that can be clocked by an external 
signal. The internal timer is an 8-bit 
register that can handle a frequen¬ 
cy that is no more than one-fourth 
of the chip's oscillator frequency. 



NEIL HECKT 

Since all of the 
Digital-Frequency 
Displays use a 16-MHz 
crystal to drive the PIC 
chip, the timer can only handle up 
to a 4-MHz signal. Beyond that limit, 
an internal prescaler can be used 
to divide down the input frequency 
so that it is less than the 4-MHz limit. 
Although the PIC software sets the 
prescaler to divide by 256, the max¬ 
imum input frequency that the 
prescaler can handle is 50 MHz; to 
go beyond that, an external 
prescaler will need to be added. 

A disadvantage of the prescaler 
circuit in this application is that the 
software cannot read its value. 
Fortunately, we can "trick" the 
prescaler into revealing its con¬ 
tents. After the measurement peri¬ 
od is over, the software increments 
the prescaler until it overflows, 
increasing the counter register; 
some external hardware is needed 
and will be discussed later. By 
counting the number of times 
needed to make that happen, we 
can easily figure out what its value 
was at the end of the measure¬ 
ment period. Actually, the Digital- 
Frequency Displays use a 24-bit 
counting scheme rather than the 
16-bit system formed by the 8-bit 
counter and 8-bit prescaler. The 
additional 8 bits is a PIC register 
that is incremented every time that 
the counter register overflows. 

The measurement period is set 
by a software loop that is designed 41 
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Fig. 1. A digital-frequency display such as the DFDI shown here can be easily added to an existing 
piece of gear. By using a portion of ICI's phase-detection circuitry, frequencies up to 45 MHz can 
be displayed. 


to execute an exact number of 
CPU cycles. While the vast majority 
of instructions in a PIC microcon¬ 
troller are executed in one cycle, 
there are some two-cycle instruc¬ 
tions such as conditional jumps that 
must be taken into account. 

Most frequency counters have a 
"flicker" in the displayed value due 
to round-off error. That is caused by 
the fact that the input frequency is 
usually not an exact whole number. 
For example, let's measure a 10.6-Hz 
signal with a sample period of one 
second and a resolution of 1 Hz. The 
display will be 11 for 60% of the time 
and 10 for 40% of the time. The result¬ 
ing display will then flicker between 
10 and 11. A more annoying situation 
is with a frequency of 99.6 Hz. In that 
case, the display would flicker 
between 99 and 100. All of the 
Digital-Frequency Displays (with one 
42 exception) use a digital-filtering 


algorithm in their software to elimi¬ 
nate that type of flicker. In general, 
the technique consists of doubling 
the sample period, subtracting the 
current count from the previous 
count, and only changing the dis¬ 
play if the count change is greater 
than one. The penalty is that the dis¬ 
play is updated at only half the rate 
that would normally occur. For a fre¬ 
quency resolution of 10 Hz, the 
update rate is approximately 6 times 
per second—close enough to real 
time. In that case, the counter has 5- 
Hz resolution but only displays 
changes of 10 Hz or more. 

A Low-End Display. The first version 
that we'll describe is called the 
DFDI; its schematic diagram is 
shown in Fig. 1 .The DFDI is intended 
for single-conversion superhetero¬ 
dyne receivers and transmitters. By 
setting an offset value into the unit 


the carrier wave can be read out 
by measuring the IF frequency. With 
the offset value set to zero the DFDI 
can be used with direct-conversion 
radios or as a bench-top frequency 
counter usable to 45 MHz. 

A signal applied to J2 is condi¬ 
tioned by ICI,a 4046 phase-locked 
loop chip. The presence of the 4046 
might appear strange in a frequen¬ 
cy-counting circuit, but it is always 
fun to use a chip for something 
other that its original purpose! The 
4046 contains an input amplifier on 
pin 14 that converts a low-level RF 
signal to CMOS voltage levels. The 
amplifier is connected to each of 
the three on-board phase detec¬ 
tors. One of those phase detectors 
is an exclusive-or gate. If the gate's 
other input (pin 3) is held at logic 
high, the output is a CMOS level 
squarewave. Since the oscillator is 
not used, pin 5 is held high so that 
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Here's the foil pattern for the component side of 
the DFD1. Since it is double-sided, you will 
need to provide some way to connect the traces 
on both sides of the board. 

any possible interference Is elimi¬ 
nated; power consumption is also 
reduced. With the addition of cou¬ 
pling capacitor C2 on the input 
and decoupling capacitor C3 on 
the power supply, the 4046 does an 
excellent job of amplifying and 
squaring RF signals up to 45 MHz. 



Here’s the foil pattern for the solder side of the 
DFDl. 


The input Is protected from tran¬ 
sients with R1, D1, and D2. The out¬ 
put of IC1 is fed to the counter 
Input (pin 3) of IC2 through R2. Note 
that that pin on IC2 is also con¬ 
nected to DISP1 and pin 11 of IC2; 
more on that later. 

As mentioned above, the Digital- 
Frequency Display can add or sub¬ 
tract an offset value from the read 
frequency. Both coarse and fine off¬ 
set Inputs are used. The actual con¬ 
trols are 15-turn trimpots that are 
wired as voltage dividers. When 
IC2's analog-digital converters dig¬ 
itize the voltage, the trimpots act 
like 128-position switches. In the 
DFDl, R3 and R4 create a 14-bit off¬ 
set that is multiplied by a constant 
and used as the offset. The advan¬ 
tages of using trimpots are low 
cost, ease of adjustment, high reso¬ 
lution, and the ability to remember 
their settings without power. 

An additional prescale input is 
set by R6. That input is meant to 
compensate for any external 
prescalers that might be between 
the signal and the DFDl. The soft¬ 
ware reads R6 as a value between 
1 and 256 and multiplies it by the 
frequency value. Keep In mind that 
that prescale adjustment is done 
completely in software after mea¬ 
suring the frequency of the input 
signal; it is not connected with the 
prescale register in IC2's hardware. 
An example of the use of the 
prescale adjustment will be given 
later in this article. 

A fourth analog input has no 
control connected to it; It Is labeled 
"mode' on the schematic dia¬ 
gram. The mode input Is not neces¬ 
sary for using the DFDl; it is provid¬ 
ed simply for displaying a series of 
abbreviations on the display to 
indicate what type of signal Is 
being measured. The particular 
abbreviation Is selected by con¬ 
necting a resistor between the 
mode input and ground. One 
example of its use would be in a 
radio that has a mode switch. By 
selecting a series of resistors that 
can be grounded by that switch, 
the DFDl can indicate what mode 
the radio is In. The different mode 
abbreviations that can be dis¬ 
played are shown in Table 1 along 
with the resistor value needed to 
activate them. If you do not need 




DFDl 


SEMICONDUCTORS! • iSt, 

f&i4j74HC4046 phase-locked loop, 

5 .integrated mrcuit 
j IG2 -^-Pt6i 6C71-2() microcontroller, 
integrated circuit ~ . 

ICS-^SLOS SAtolt regulator, 

. integrated circuit 

; D1, D 2-1N4148 silicon diode 

i Resistors ^ . 

R ^ssr ?enqted) 

;K2^r39dr0hm , 

^T^feslOiQOp-ohm ik; , • 
f* potentiometer, PC-mount, 15-turn 
i I&Pd6^®j^top^otentiometer, FC- 
mount,8ingle-tuTQ 
• R7-—iO.OOOi-ohm : 


CAPACITORS 

C1-C3,C5—0.1-pF, ceramic-disc 
i'C4A-16^i pF^ ceramic-disc 
G6r^5-30-pF, ceramictrimmer 
C7—22-pF, ceramic-disc 

p teifeMtic: ■ 

ADDTOPNJW. PARTS AND 

B l—9-volt battery . 

; piSPl*-^!6rcharacter liquid-crystal 

or similar : 

\ J1—14-pin single in-line connector, 

J2—BNC or other suitable connector 
i^^2pih jum^ post 
* PI—14*pm single in-line square-post 
mqttnt» • V 

crystal 

i Jumper blocks, wire, hardware; etc. 


that feature, simply leave the input 
unconnected, and no mode abb¬ 
reviation will appear on the display. 

An “intelligent" liquid-crystal dis¬ 
play (LCD) is used for DISP1. The unit 
specified for the Digital-Frequency 
Displays Is available as either a 
standard unit or one with a back¬ 
light for use in low-light conditions. 
Additional circuitry will be needed 
for the backlight option, which is 
beyond the scope of this article. If 
you are interested in such an 
option, you should follow the infor¬ 
mation provided in the manufac- 43 
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Fig. 2. Like the DFD1, the DFD4 can be used in equipment such as frequency generators and 
radios; it can also be used as a stand-alone unit. With the addition of a prescaler on the input, fre¬ 
quencies up to 3 GHz can be handled. 


turer's data sheet for the display 
module. Such displays are called 
"intelligent" because they appear 
to a microcomputer system as just 
another set of storage registers. The 
characters to be displayed are sim¬ 
ply loaded into the display unit, 
and its on-board circuitry handles 
the complexities of controlling a liq¬ 
uid-crystal display panel. These 
devices can be operated either 
with an 8-bit or a 4-bit interface. The 
4-bit mode is used with the Digital- 
Frequency Displays to limit the 
number of pins needed to connect 
the microcontroller to the LCD unit. 

The LCDs are also bi-directional; 
that is, you can read data from the 
unit as well as write data to it. To 
keep the number of pins needed 
for the interface down, the Digital- 
Frequency Displays never read 
44 from the LCD; the read/write con¬ 


trol line is grounded to keep the 
LCD in write mode all of the time. 
Usually, you would read the status 
register of the LCD to see if it is busy 
before writing new display data or 
a command. The Digital-Frequency 
Displays simply wait an appropriate 
amount of time before writing to 
the LCD again, giving it time to 
"digest" the previous information 
that was sent to it. The number of 
interface pins needed is six: four 
data lines and two control lines. 

There are two versions of 16- 
character-by-1-line LCDs available 
on the market; they are not soft¬ 
ware compatible. The first type 
stores the 16 characters as a single 
row; that is, the characters are 
stored in 16 contiguous memory 
locations that can be accessed 
completely at random. That type of 
display has two ICs on it. The sec¬ 


ond type, with only one chip on the 
back, is logically organized as two 
lines of eight characters. Even 
though the display looks like a sin¬ 
gle line of 16 characters, the mem¬ 
ory is set up as two separate halves. 
To access the display data, you 
must first send a command select¬ 
ing which "row" you want to write 
to. It is that second type of LCD that 
is used here. 

We noted before that pin 3 of 
IC2 is connected to R2, pin 11 of 
IC1. and DISP1. While the main use 
of pin 11 of IC2 is as a register-select 
control for DISP1, it can be set as 
either an output line or an input 
line. When IC2 is counting the input 
frequency from IC1, pin 11 is set as 
a high-impedance input; IC1 can 
then pass the frequency signal 
through R2 to pin 3 of IC2, incre¬ 
menting the prescaler and counter 

































































































Here s the foil pattern for the component side of 
the DFD4. While the two versions of the DFD 
are based on similar circuitry, the layouts are 
very different. Check that you have the correct 
patterns before etching your own board. 


registers. When the measurement 
period is over, pin 11 on IC2 is set to 
be an output, clamping pin 3 of 
IC2. The result is that IC2's counter 
no longer sees any pulses, freezing 
the count. By toggling pin 11, the 
prescaler is incremented until it 



Here s the foil pattern for the solder side of the 
DFD4. 


PARTS LISTS FOR THE DFD4 


SEMICONDUCTORS 

IC1—MC12079P or MCI2026A 
prescaler, integrated circuit (see 
text) 

IC2—74HC4046 phase-locked loop, 
integrated circuit 

IC3—PIC 16C71-20 microcontroller, 
integrated circuit 
IC4—78L05 5-volt regulator, 
integrated circuit 
Dl, D2—1N4148 silicon diode 

RESISTORS 

(All resistors are l /4-watt, 5% units 
unless otherwise noted.) 

Rl—51-ohm 
R2, R3—1000-ohm 
R4—390-ohm 

R5—10,000-ohm potentiometer, 
PC-mount, single-turn 
R6-R9—10,000-ohm potentiometer, PC- 
mount, 15-tum 

CAPACITORS 

Cl—1000-pF, ceramic-disc 
C2-C6—0.1 -pF, ceramic-disc 
C7—100-pF, ceramic-disc 
C8—5-30-pF, ceramic trimmer 
C9—22-pF, ceramic-disc 
CIO, Cl 1—10-pF, 35-WVDC, 
electrolytic 

ADDITIONAL PARTS AND 
MATERIALS 

B1—9-volt battery 
DISP1—16-character liquid-crystal 
display, Optrex DM 16117A or 
similar 

overflows into the counter register; 
that is how the prescaler register is 
read as discussed before. Having 
C4 in parallel with R2 provides fre¬ 
quency compensation. 

Note that all of that activity on 
DISPl's register-select line has no 
effect on the display; all data and 
control lines are ignored unless 
DISPl's enable line is activated by 
pin 10 of IC2. To round out the dis¬ 
cussion of the circuitry surrounding 
DISP1, the contrast of the display is 
adjusted by R5. 

Jumpers JP1 and JP2 set two 
additional options for the DFD1. The 
first one selects whether the display 
will have a 10-Hz or 100-Hz resolu¬ 
tion; if a jumper is installed, shorting 
the connection, a 100-Hz resolution 
will be in effect. The second jumper 


J1—14-pin single in-line connector, 

PC mount 

J2—BNC or other suitable connector 
JP1-JP3—2-pin jumper post 
PI—14-pin single in-line square-post 
header, PC mount 
XTAL1—16-MHz crystal 
Jumper blocks, wire, hardware, etc. 

Note: The following items are available 
from: Almost All Digital Electronics, 

1412 Elm St. SE, Auburn, WA 98092; 

Tel: 253-351-9316 (9 AM to 9 PM 
Pacific time); Fax: 253-931-1940; E- 
mail: neil@aade.com; Web: 
www.aade.com: Complete kit of all 
parts for DFD 1 including etched PC 
board, DISP1, programmed PIC 
controller, and all electronic 
components, $49.95; Complete kit of 
parts for DFD4 including etched PC 
board, DISP1, programmed PIC 
controller, and all electronic 
components, $59.95; Partial kit 
consisting of etched PC board, 

XTAL1, and programmed PIC 
controller, $29.95 for either version; 
Aluminum enclosure with black 
plastic bezel, $15.95; PC board alone 
for either unit, $4.00. To upgrade 
DISP1 to a backlit unit on any 
complete kit, please add $10.00. 

Please add $1.50 for shipping and 
handling. WA residents must add 
appropriate sales tax. Copies of the 
instruction manual for any version 
DFD is available by sending a self- 
addressed No. 10 envelope with two 
stamps postage to the above address. 

selects whether to add (no jumper) 
or subtract (jumper installed) the 
offset value from the frequency. 

Some might be wondering why 
someone would "cripple" a high-per¬ 
formance unit such as the DFD1 by 
forcing it down to a 100-Hz resolution. 

The reason for that has to do with the 
variable-frequency oscillators (VFOs) 
of some older radios. Those older cir¬ 
cuits many times do not have suffi¬ 
cient short-term stability. With a 10-Hz 
resolution on the DFD1, the last digit 
might change continuously. If that 
happens, the 100-Hz option gives a 
more stable display. 

The DFD1 regulates and filters the 
power supply voltage with IC3, C8, 
and C9. Although a 9-volt battery is 
shown for B1, any source of filtered 
DC can be used to power the 45 
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DFDl. For example, a convenient 
power source in the equipment in 
which you will be mounting the 
DFDl can be used as long as it is a 
filtered DC source between 8 and 
18 volts. 



B1 

H* —In 


Fig. 3. Here’s the parts-placement diagram for the DFDl. Hole that some of the components mount 
on the solder side of the board. If you need to have a load resistor on the DFDl s input, a location 
has been provided just to the left of the input connections from J2. 


A High-End Display. The other 
Digital-Frequency Display that will 
be discussed is called the DFD4; its 
schematic diagram is shown in Fig. 
2. If you compare the schematic 
diagrams of the DFD4 to the DFDl, 
you'll see that the two units are 
very similar. The main difference is 
the addition of prescaler chip 1C 1. 
With the use of IC1, the DFD4 can 
be used in UHF applications that 
need to read frequencies up to 3 
GHz. Although ICl's specification 
sheet only guarantees operation 
up to 2.8 GHz, the manufacturer 
claims that 3-GHz operation and 
higher is easily achieved. However, 
be advised that operation at those 
frequencies might become a bit 
difficult. Careful connection of the 
input frequency with suitable coax¬ 
ial cable becomes mandatory for 
proper operation. 

Although iCl sports a program¬ 
mable divide-ratio feature, it is per¬ 
manently set to divide by 128 in the 
DFD4 circuit. Also keep in mind that 
a socket is not recommended for 
frequencies above 1 GHz. However, 
testing of the author's prototype 
yielded very reliable operation 
when using a socket at frequencies 
up to 540 MHz—the limit of the 
available test equipment. 

If you do not need the full 3-GHz 
capability of the DFD4, ICl can be 
substituted with an alternate 
prescaler mentioned in the Parts 
List. The circuit will then be limited to 
400 MHz—perfectly suitable for VHF 
applications. When using the lower- 
frequency prescaler, JP1 will need 
to be installed. The substitute 
prescaler, with its higher dividing 
ratio, allows for resolutions of 10 Hz 
up to 32-MHz frequencies and 100 
Hz at higher frequencies; the dis¬ 
play will be updated at near real¬ 
time rates. It also allows the inclu¬ 
sion of digital filtering to eliminate 
round-off flicker—a feature that 
cannot be used in the full-blown 3- 
GHz model. 

Jumper JP2 is used to connect 
46 the output of ICl to the input of 


IC2. Normally, the two circuits would 
be connected; without the con¬ 
nection, no input can get to IC3 or 
the input would be applied to IC2, 
making the DFD4 a copy of the 
DFDl. The purpose of JP2 Is to pro¬ 
vide just that type of access to the 
input of IC2. That would be done 
when using the DFD4 as a bench- 
top frequency counter; more on 
how to do that later. 

Whereas the DFDl used two trim- 
pots for setting the offset value, the 
DFD4 uses three—Rl, R2, and R3. 
The result is a 21-bit number. That 
number is multiplied by 1000 (1 kHz) 
for an offset range from 0 to 
2,097,152,000 Hz. Like the DFDl, the 
DFD4's offset can be added to or 


subtracted from the measured fre¬ 
quency by setting JP3. 

A fourth analog input provided 
by R4 sets the DFD4 to one of four 
operating ranges: the "HF SLOW" 
range from 0-32 MHz with a 1-sec¬ 
ond sample period and a 1 -Hz res¬ 
olution; the "HF FAST" range from 
0-32 MHz with a 0.1-second sample 
period and a 10-Hz resolution; the 
"UHF SLOW" range from 10-3000 
MHz with a 1.28-second sample 
period and a 100-Hz resolution; and 
the "UHF FAST" range from 10-3000 
MHz with a 0.128-second sample 
period and a 1000-Hz resolution. 
Whenever the range changes, the 
DFD4 displays the new range for a 
couple of seconds; that makes it 



Fig. 4. The DFD4 is similar in construction to the DFDl. Again, note that some of the components 
mount on the solder side of the board. Those parts need to he accessible for settings and adjustments 
with DISPI in place. 









Fig. 5. The completed DFD4 is a compact unit. 
Note how the PC board "pigg}’hacks" onto 
DISPI. 

easy to set the range with a trim- 
pot. 

Construction. Because of the high 
frequencies involved, the Digital- 
Frequency Displays should be built 
on a PC board. Double-sided 
boards are used for a compact 
unit; foil patterns have been includ¬ 
ed for both versions. If you are 
going to etch your own board, you 
should be sure to solder connec¬ 
tions on both sides of the board. 
Boards that are purchased from 
the source given in the Parts List 
have plated-through holes. 

The parts-placement diagram 
for the DFD1 is shown in Fig. 3; follow 
Fig. 4 if you are building the DFD4. 
Since both units are very similar, 
construction details apply to both 
units. 

Note that some components 
mount on the solder side of the 
board. Those parts will need to be 


accessed with the unit assembled. 
Items such as the jumper blocks 
and DISPI's contrast control would 
otherwise be inaccessible once 
DISPI is mounted in place. 

Start by mounting XTAL1. It should 
be mounted off of the board so 
that its metal can does not touch 
the traces on the topside of the 
board. Use either a flat toothpick or 
a piece of insulated wire to space 
the crystal off of the board while 
soldering it. Once soldered, remove 
the spacer; an easy task to perform 
as XTAL1 is the only component on 
the board! 

The microcontrollers will need to 
be programmed before installing 
them. Download the appropriate 
code from the Gernsback FTP site 
(ftp.gernsback.com/pub/EN). The 
names of the files are dfdl .hex and 
dfd4.hex for each version, respec¬ 
tively. When programming the PIC, 
note that your programmer should 
be set to program the PIC for an 
HS-XTAL oscillator, the Watchdog 
Timer disabled, and the Power-Up 
Timer enabled. 

Continue by mounting the rest of 
the topside components, starting 
with the smallest physical pack¬ 
ages such as the resistors and 
diodes. Sockets can be used for the 
ICs, with the exception of the 3-GHz 
version of IC1 on the DFD4 as dis¬ 
cussed before. Note that on the 
DFD4, C7 will be tack-soldered on 


the bottom side of the board after 
R7 is installed so that both compo¬ 
nents are wired in parallel. 
Alternatively, wrap the leads of C7 
around R4's leads and solder all 
joints after installing the R4/C7 
combination in the board. 

Once all of the topside compo¬ 
nents have been mounted, contin¬ 
ue with the bottom-side compo¬ 
nents; all of their connections are 
accessible from the topside of the 
board. Finally, the DFD1 needs a 
jumper wire tack-soldered to the 
indicated points. Mounting J1 onto 
DISPI completes assembly. With J1 
mated to PI, the completed 
Digital-Frequency Display forms a 
compact package. After checking 
your workmanship for defective sol¬ 
der joints or incorrect component 
placement, look it over again. 
Better yet, set it aside for a while 
and re-inspect it after you've had a 
bit of a rest. Many seemingly obvi¬ 
ous mistakes can be easily over¬ 
looked if you are constantly staring 
at them. 

A completed DFD4 is shown in 
Fig. 5. It is now ready for installation 
in the equipment of your choice. 

Installing the DFD. Obviously we 
can't give detailed installation 
instructions for each and every pos¬ 
sible piece of equipment, so some 
general recommendations will 
have to suffice. 

For starters, a suitable hole will 
have to be cut in the unit's case to 
hold the Digital-Frequency Display. 
Detach DISPI from the unit and 
mount it to your equipment. Once 
mounted, it is easy to plug PI into 
J1 once the Digital-Frequency 
Display is wired up to power and 
signal inputs. 

If you are mounting the DFD in a 
radio, for example, the input at J2 
(which can be eliminated in favor 
of a direct connection) is connect¬ 
ed to the variable-frequency oscil¬ 
lator (VFO) of the radio. That con¬ 
nection should be made at a low- 
impedance point, such as the 
unbypassed cathode of a vacu¬ 
um-tube oscillator or the unby¬ 
passed emitter of a transistor oscil¬ 
lator; use the schematic diagram 
of your radio to pinpoint that loca¬ 
tion. It should also be isolated from 
the tank circuit of the oscillator to 47 
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Fig. 6. By replacing R9 with this simple circuit, the DFD4 can be used as a stand-alone frequency 
counter capable of 3 GHz. Battery power means that the unit is portable and easy to use in the field. 
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prevent the input capacitance of 
the DFD from affecting the fre¬ 
quency of the oscillator. If an ampli¬ 
fier exists between the oscillator 
and the mixer, the connection 
should be made at the output of 
the amplifier. In general, the best 
point is at the input to the mixer. 

Because of the amplitude-limit¬ 
ing effect of D1 and D2, the level of 
the voltage should be scaled to 
prevent clipping the waveform. 
Using a potentiometer as a "vol¬ 
ume control" between the signal 
and ground can do that. The signal 
should be capacitor-coupled to 
one side of the potentiometer with 
the other side connected to 
ground. The wiper is connected to 
the DFD's input. The value of the 
coupling capacitor should be 
about 100 pF for frequencies 
above 10 MHz and 1000 pF for fre¬ 
quencies below 10 MHz. The value 
of the potentiometer should be 
about 1000 ohms. Adjust the poten¬ 
tiometer to the minimum signal 
level that provides reliable opera¬ 
tion at the highest frequency that 
might exist at that point. 

Setting Up a DFD. Setting up a 
Digital-Frequency Display is simple. 
We'll discuss the DFD1; the DFD4 
works in a similar manner. Start by 
shorting the input to ground; that 
will prevent noise from triggering 
the unit. Adjust R6 (prescale) to dis¬ 
play a minimum frequency. Next, 
adjust R3 (coarse) and R4 (fine) to 
display the desired offset. If you are 
going to be working with a radio 
receiver or transmitter, the offset is 
usually the radio's IF frequency. If 
the prescale option is to be used, 
first set the coarse and fine offsets 
to the IF frequency divided by the 
prescale to be used, then adjust 


TABLE 1 


DISPLAY RESISTOR 

VALUE 

Blank 

open (no resistor) 

AM 

65,000-ohm 

FM 

27,500-ohm 

CW 

15,000-ohm 

USB 

8750-ohm 

LSB 

5000-ohm 

FSK 

2500-ohm 

FAX 

short (wire jumper) 


the prescale control (R6) until the 
display reads the IF frequency. That 
way, we can be sure that that the 
prescale setting is properly set. All of 
the trimpot adjustments should be 
left half way between the lower 
and upper transition points for best 
thermal stability. 

Connect the DFD1 to the VFO of 
a radio. The display will show the 
VFO frequency with the offset 
either added to or subtracted from 
it; JP2 controls the function. By set¬ 
ting JP2, the DFD1 will display the 
correct RF frequency regardless of 
the relationship between the VFO, 
IF, and RF. 

If you have a band-imaging 
radio, that feature can be very 
helpful. By connecting JP2 to the 
band-select switch, the DFD1 can 
show the correct display for both 
bands. If your band-imaging radio 
is set for the 17- and 30-meter 
bands with a VFO frequency range 
of 14 to 14.168 MHz and an IF of 4 
MHz, the readout frequencies will 
be 18 to 18.168 MHz (JP2 off) or 10 
to 10.168 MHz (JP2 on). 

For the 80- and 20-meter bands 
with a VFO range from 5.0 to 5.5 
MHz and an IF of 9 MHz, the read¬ 
out frequencies will be 14.0 to 14.5 
MHz and 4.0 to 3.5 MHz. In the latter 
case, the VFO tunes backward. 
Mathematically, VFO - OFFSET will 
be a negative number but the 
DFD1 is designed to display the 
absolute value. 

The prescale function is useful in 
VHF and UHF applications where 
the VFO is generated by a phase- 
locked loop that includes prescaler 
dividers, or by frequency multipliers. 
The frequency of the VFO can be 
multiplied to counter the effect of 
the divider. A good example is the 
SWAN 250 six-meter rig. It has a VFO 
range of 13.1 to 14.433 MHz. which 
is multiplied by 3 to yield 39.3 to 
43.3 MHz. The IF is 10.698 MHz. Adjust 
the DFD1 to the IF/3, or 3.566 MHz. 
Adjust R6 to display an IF of 10.698 
MHz. Remove the jumper from JP2 
and connect the DFD1 to the 
radio's VFO. The correct RF frequen¬ 
cy will be displayed. 

A Stand-Alone Frequency Counter. 

As versatile as the Digital-Frequency 
Displays are when added to an 
existing piece of equipment, the 


DFD4 has also been designed to be 
used as a stand-alone frequency 
counter. Such a high-capacity unit 
with its ability to work into the 
microwave spectrum will make an 
excellent addition to any test 
bench. As the wiring diagram in Fig. 
6 shows, only two resistors, three 
switches, and a pair of suitable 
input jacks are needed. Note how 
a switched-resistor circuit has 
replaced R9. Feel free to use any 
style of connectors that will make 
the stand-alone version of the 
DFD4 easy to connect to other 
equipment. 

The Digital-Frequency Displays 
make it easy and inexpensive to 
add a digital-frequency readout to 
almost any kind of radio or test 
equipment, or make an inexpen¬ 
sive bench-top frequency counter. 
No longer will guesswork need to 
guide you in your radio work—a 
simple glance at the display is all 
that's needed! Q. 


THE TRANSDUCER 
PROJECT BOOK 


TPAN^nilPPP 1992T —From TAB Books. A 
PROJECT unic l ue collect,on of practical 

-- transducer devices that you 

can put together simply and 
inexpensively. You can build 
a seismic sensor, a tempera¬ 
ture survey meter, an open- 
door annunciator, a moisture 
detector, an automatic night 
light, and more. To order—ask for book 1992T, 
and include your check for $6.99 - clearance 
(Includes s&h) In the US and Canada, and 
order from —Electronic Technology Today 
Inc., P.O. Box 240, Massapequa Park, NY 
11762-0240. US funds only; use US bank check 
or International money order. Allow 6-8 weeks 
for delivery. MA06 


ELECTRONIC 
SECURITY DEVICES 

A great book for project 
builders. It is quite common to 
associate the term “Security 
Devices' with burglar alarms of 
various types. However in fact it 
can refer to any piece of equip¬ 
ment that helps to protect peo¬ 
ple or property. The text is div ; d- 
ed into three basic sections: 

Chapter 1 covers switch-activat¬ 
ed burglar alarms and includes 
exit and entry delays. Chapter 2 
discusses other types of burglar 
alarms and includes Infra-Red. Ultrasonic and Doppler- 
Shift Systems. Chapter 3 covers other types of security 
devices such as Smoke and Gas Detectors; Water. 
Temperature and Baby Alarms: Doorphones. etc. Most 
circuits are simple, and stripboard layouts are provided. 

To order Book BP56 and send $5.99 includes shipping 
and handling in the U.S. and Canada only to 
Electronics Technology Today Inc., P.O. Box 240. 
Massapequa Park. NY 11762-0240. Payment :n U.S. 
funds by U.S. Bank check or International Money Order. 
Please allow 6-8 weeks for delivery. ET09 
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WORLD'S SMALLEST 

B&W BOARD CAMERA 

1/3" CCD with AUDIO 

Excellent Performance & Picture Quality 

Monochrome pin-hole camera has 3.6mm lens and a mic built 
on the board. Features: "A" graded 1/3" CCD area sensor; 
430 lines resolution; 0.03 lux; S/N Ratio 45DB. Power 8 - 12V 
DC/100mA. Audio output 1 VP-P / 600 ohm. Lens selection 
available. Camera size: 30mm x 30mm. New. Shpg wt. f 1 lb. 

CTV-020..$59.95 

1/3" CCD BLACK & WHITE CAMERA 

INCREDIBLY SMALL at an INCREDIBLE PRICE! 

Monochrome Bullet camera with pin¬ 
hole lens has a swivel head. This com¬ 
pact unit features: "A" graded 1/3" 
CCD sensor; Internal sync; 400 lines 
resolution; 0.03 lux; Lens F4.3 fixed 
3.6mm; Power 8 - 12V DC / 100mA. 
Video output 1.0 - 1.1 VP-P 75 ohm. 
Ready to go with power cord and 
mounting bracket. Camera size: 30mm 
dia. x 22mm dia. New. Shpg wt., 2 lbs. 

-.$124.95 



CTV-030 


Worm Gear Drive Motor 

12 -120 VDC and 120 VAC 

CCL Motor #DE*25I_Motor can also operate as 

120 VAC with attached bridge rectifier. 120 
RPM no load @ 12 VDC. Worm drive is 1/2" 
long, turning 25-1 plastic gear (approx. 0.750" 
dia.) There are two 0.420" cams at 180° con¬ 
centric from the shaft on either side of the 
plastic gear. Motor is 2.800"L x 1.410" dia. Overall length of 
assembly is 3.700". New. Shpg wt 1 lb. 

TM98MTR3220-$3*50 ea. (10 or more $3.00 ea.) 



MULTIPLE OUTPUT TRANSFORMER 
Zb VAC 3 AMPS and 24 VAC 2.1 AMPS 

Input 115 VAC, 60 Hz...Enclosed ventilated gray 
metal housing with attached 6 ft., 18/3 SVT AC 
cord and plug. Transformer outputs are via 5 
contact Molex style male connector and fused 
with panel mounted Buss GMQ 3 2/10 Amp fuses 
(1 for each winding). Size 5-1/2 long x 5-1/2 x 3- 
5/8". UL Listed, CSA Certified. New. Wt, 7 lbs. 

TM91XFR1798. $5.00 0° or more @ $4.50 ea). 



1 WATT PHOTOVOLTAIC SOLAR PANEL 

Rated 20 VDC open circuit 
Approx, size 6 x 12 x 3/32" 

Amorphous silicon resin, glass encapsulated ... 14 
Volts at rated load (110 mllliamps) in bright sunlight 
with short circuit current 140 milliamps. Supplied 
with mounting tabs and solder. New. Wt. 1.5 lbs. 


TM98SED3151 


$13.95 



ELENCO QUAD POWER SUPPLY 


5VDC @1 AMP 
-5VDC @ 0.25 AMPS 
12VDC @0.5 AMPS 
0-12VDC @0.5AMPS 


This unit has 3 fixed and 1 variable output. Unit is fully 
regulated. Load will have no effect on output voltage. The 
variable supply can be stacked for higher voltage outputs up 
to 24VDC max. All four power outputs are short circuit 
protected. Size: 3-3/4"H x 8-1/8"L x 6-3/8"W. New. Shpg wt. 7 lbs. 

TM97PWS2985..$38.95 



ORDER TOLL FREE 24 HRS 1 - 800 - 848-8001 

609-802-0465 • 24 HR FAX 609-802-0422 • OFFICE 



INTERNET http://www.hcrbach.com 


E-mail - salcs@hcrbach.com 
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RF300T 


RF300XT 


^0$?9 95 ea 

■ 300' (XT), 150' (T) Range 

■ Frequency: 318 MHz 

■ 59,049 Settable Security Codes 

■ 12 Volt Battery and Keychain Included 

■ Current Draw: 4.8 ma 

■ Fully Assembled in Case 

■ Dimensions: 1.25” x 2.0" x .5” 

■ Push both buttons for the 3rd Channel 

■ Slide Button Cover Included 


2 Button / 3 Channel 
Transmitter 


4 Button /15 Channel 
Transmitter 


■ 250’ Range 

■ Frequency: 318 MHz 

■ 6,561 Settable Security Codes 

■ 12 Volt Battery and Keychain Included 

■ Current Draw. 4.6 ma 

■ Fully Assembled in Case 

■ Dimensions: 1.35” x 2.25" x .5" 

■ Push combination of buttons to achieve 
up to 15 channels 


Alarm Systems 
Garage / Gate Openers 
Lighting Control 


Visitect Inc. 


Magic Props 
Medical Alert 
Monitoring Systems 


Industrial Controls 
Surveillance Control 
Motor Control 


2-4 Data / 3-15 Channel 
Receivers 


RF300RL 
RF300RM 

1.. ..$27.95 

5.$24.95 ea 

10.. .$22.95 ea 

RF304RL 
RF304RM 

1.. ..$29.95 

5.$26.95 ea 

10.. $23.95 ea 

■ Compatible with 300/4 Transmitters 

■ 11-24 volts DC Operating Voltage 

■ 13 ma. Current Draw 

■ Latching (L) or Momentary (M) Output 

■ Kits Available (subtract $5.00 ea.) 

■ Dimensions: 1.25" x 3.75" x .5" 

■ 2 (300) / 4 (304) Output Data Lines 

■ Binary to Dec / Hex Converter can 
achieve up to 15 channels 


■ Schematics Available 

■ Receiver Board Layout Available 

■ Custom Design Consulting Available 


(510) 651-1425 Fax: (510) 651-8454 Email: Support@Visitect.Com 
P.O. Box 14156, Fremont, CA 94539 Visa / Mastercard, COD 


Miniature Transmitters and Receivers 
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MOUSER 


Visit our web site! 
www.mouser.com 

Subscribe, download, or 
view catalog online! 


• Over 87,000 Products 

• More than 145 Suppliers 

• Same Day Shipping 

• No Minimum Order 


800 - 992-9943 

817-483-6828 Fax:817-483-6899 

catalog @ mouser.com 


III 


958 North Main St., Mansfield, TX 76063 



BEST DEALER PRICING! 


CONVERTERS ♦ FILTERS 
DESCRAMBLERS 

,, IMPROVE YOUR IMAGE WITH { 

■ VIDEO STABILIZERS 


MODERN 

ELECTRONICS 

1 - 800 - 906-6664 

2609 S. 156TH CIRCLE • OMAHA. NE 68130 

http://www.modernelectronics.com 


Why pay more? 
Call today! 

Fax Order Line 

1 - 800 - 344-6324 


ai M'WTl T 340 East Firsts 

wECl 

Km* (IuK—^h U La C — ■»— y 

Tons ot 
Electronics 


Get your FREE catalog today and discover 
some of the best deals in electronics. We 
have thousands of items ranging from 
unique hard-to-find parts to standard 1 
production components. Call, write or I 
fax today to start your subscription to j 
one of the most unique catalogs in the . 
industry, Filled with super values on J 
surplus electronic and hobbyist 


FREE 

CABLE TV 
CATALOG! 


Now you can tune-in your favorite 

> cable TV programming 

and SAVE SIOO'S - 
EVEN SlOOO'Son premium 
CABLE TV EQUIPMENT. 


Checkout our 10,000 item on-line catalog http://HW.meci.com 
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WE ALSO OFFER OVER 
150 DIFFERENT 
EI.ECTRONIC KITS. 


To introduce ourselves to Electronics Now readers, we are offering a, 
spectacular sales event through the end of September. With your or¬ 
der, you will receive a Free Catalog, and if you mention this Ad, you’ll' 
receive a Free bag of 4 blue T1 LEDs (offer expires 9/31/99). Shop 1 


r M ; with us and you’ll appreciate our vast product line, prompt shipping, 
and fast friendly service that our customers have enjoyed over the past 10 years. 


W —' HIGH POWER COMPACT 

1 SOLAR PANEL 

Designed for outdoor use, this 5 watt solar panel consists 
of 36 high output amorphous silicon solar cells totally en¬ 
capsulated and installed in a white polymer frame. Pro-. 
| duces an open circuit voltage of 20V and a short circuit 

■ ta p .' ■ - - -j, current of 250ma. Output is perfect for charging 12V to 14V 

~ x / batteries or powering many types of 12V equipment directly. 
\ % Has 12"- long flexible wires and female 2 conductor con- 
nector for output. Size 8 11/16" X 8 5/8". Brand new and 

L -^ supplied with a diode (to prevent discharge of your battery 

when the sun doesn't shine). Worth much more than our low low price. 

G1469 Special $19.95 ea. LIMIT 4 per ORDER 


http://www.goldmine-elec.com 


NOTE: All Items subject to prior sale; All prices expire 9-31-99 


For Phone Orders Call: 800-445-0697 
or Fax Your Orders to: (480) 661-8259 
For a Free Catalog Call: 800-445-0697 
e-niail: goIdmine-elec@goldmine-elec.com 
Foreign catalog request: send $5.00 


Minimum Order: S10 (plus min. S5 Shipping and Handling). We accept MasterCard, 
Visa and personal checks, however, we cannot accept personal checks on orders 


miiimuimm 


>l»i|illiKyInllilmTTrii 


^ CALL, E-MAIL, WRITE OR FAX US FOR YOUR FREE COPY OF OUR ^ 
^ 96 PAGE CATALOG CONTAINING OVER 5,000 PRODUCTS! # 


W] -■■->*—** SENSITIVE vki> 

I PASSIVE 
I INFRARE^Tt^ 

■ DETECTOR 

I This sensitive PIR detector 

■ contains a sophisticated 91C 

|» ■ circuit and a sensitive PIR 

BhBMM sensor. The unit operates 
from 1 9V battery (not included) and is about 5’ X 
3” X 2”. The unit has a built in transmitter which 
was to transmit the intruder detection alert at 
434MHz, however we do not have the receivers. 
We do provide you with simple directions on how 
to connect up a relay to Ihis PIR unit to allow you 
to set off sirens, lights etc. when the unit detects 
an intruder. This sensitive PIR unit has a detection 
range of 40 feet with a cone of coverage of about 
90° wide. These brand new units cost a fortune 
originally but we are blowing them out while the 
supply lasts. 

G1470]£fc9&egT Special $1.99 ea. 


SUPER SENSITIVE 
PHOTODARLINGTON 
TRANSISTOR [-3 - 

Made by Everlight these sili- 
con photodarlington tran- 
sistors are perfect for 
thousands of applications in I 
people detection circuits, robotics, machine auto¬ 
mation, etc. Type PDT323-5 has a black 5mm case 
with 2 full length leads. Brand new-prime on tape 
& reel. Super blowout price! 

G1471 • 10 for 490! 


ELECTRONIC -—- 

surprise box JMttL 

We have a tremendous ' 
quantity of various items 
which we have too few to JR 
advertise. We have pack- jw fcyjm j 
aged a good assortment 

containing various semi- 1 - 5 - 

conductors, resistors, capacitors, hardware, coils, 
etc. Picture shows representative box, however each 
box is different. 

G2200 $3.00 ea. - 


ELECTRO- - -Igrr - 

MAGNETIC A iW&k 

FIELD (EMF) 2} |1 

DETECTOR JUS&* 

This is a complete EMF de- I 

tector utilizing 3 SMD ICs r 
and 10 bright LEDs that indicate relative strength of EMF 
energy. Operates on one 9V battery (not included). As 
soon as you press the on/off button, the unit runs a 
"self-test” by lighting all 10 LEDs then it resets itself 
and indicates the relative EMF strength by the quantity 
and color of LEDs that light. Size of unit is about 
3 5/16" x 2 3/8". These are brand new and prime, but 
without the outer plastic case. Full scale is 1 milligauss. 
We have no data or schematics, but all you need to do 
is connect a 9V battery and you're in business. 
G1473 $1.99 ea. LIMIT 4 PER ORDER 


We have over 150 kits! Call lor Catlaog! 


20W + 20W I ' ■- " — 

STEREO 
AMP KIT 

Two separate high 

power amps on one PC g , , 

board put outan incred-- L “- 

ible 20 Watts RMS each. Features red LED “on" indicator 
and low distortion circuitry. Great stereo booster amp for 
your car sound system. Operates from 12VDC. Complete 
with all parts, PC board, and instructions. Skill Level 2. 
C6442 $29.85 


12VDC 

C l OPERATED 15KV 

NEGATIVE ION 
GENERATOR 

Compact negative Ion generator cleans air of impu¬ 
rities and provides a fountain of fresh air. Negative 
ions are produced during a thunderstorm and these 
are the same type that this 2 1/4" x 1 5/8" x 7/8" 
module produces. Operates from 12VDC (can even 
operate from a 9V battery at slightly reduced out¬ 
put). Simple to use, just connect 12VDC'to the red 
and black power input leads and a tremendous quan¬ 
tity of negative ions will be emitted by the needle 
assembly shown. These are brand new factory fresh 
prime units perfect for homes, cars, offices, etc. 
G9695 $12.95 ea. • 2/$25.00 


SUPER BLACKLIGHT 


Super power blacklight glows a deep purple and bril¬ 
liantly lights blacklight posters, invisible ultraviolet inks, 
some currencies, certain minerals, etc. Unit is com¬ 
plete with a sophisticated circuit board and was de¬ 
signed for use by a cosmetic company for use in 
detecting skin problems. High quality completely as¬ 
sembled unit is about 7“ L x 3" W x 21/4" D. It uses 
a 12VDC 500ma adapter (included) and its circuitry 
allows the unit to be turned on for one minute then it 
resets after another minute. Brand new in manufacturer 
box. Very unique and worth many, many times our price. 
G1475 5B^5=^I Special $2.95 
LIMIT 4 PER ORDER 


BRIGHT BLUE T1 LED 


Prime bright blue LED type 264UBD features a light 
blue diffused lens. Brand new! 

G1476 :S9$eaCT 190 ea. 

LIMIT 4 PER ORDER 


GREENPLUG® f "" 1- " 1 1 

ELECTRICITY 

SAVER FOR I I 

REFRIGERTOR/ I nswr- I 

FREEZERS I I 

Brand new highly sophisticated fl 
electronic device which contains I 
special 1C circuitry to help reduce 
electricity usage. Simple to use just plug into any 
standard 120V 3 slot AC outlet and then plug your 
refrigerator or freezer into the GreenPlug. This one 
is designed for any 120VAC refrigerator or freezer 
with up to a 7amp (840watts max) draw manufac¬ 
tured before 1992. Not for use on models with LED 
digital displays. Brand new with instructions. 
G1477 5&9&e4 Special $1.49 ea. 


^ W * THE ELECTRONIC GOLDMINE: PO BOX 5408 SCOTTSDALE AZ 85261 • ^ W~ 

TOLL FREE ORDER LINE: 8011-445-0697 • FAX: (480) 661-8259 • ALL OTHER CALLS: (480) 451-7454 
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MONEY! 


Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 




Earn up to 
$60 an hour 
and more! 


Learn at home in spare time. 

~y irr \ -fr \ No previous experience needed! | 

No costly school. No commuting to class. 
The Original Home-Study course prepares 
you for the “FCC Commercial Radio¬ 
telephone License” This valuable license is 
your professional “ticket” to thousands of 
exciting jobs in Communications, Radio- 
TV, Microwave, Maritime, Radar, Avionics 
and more...even start your own business! 
You don’t need a college degree to qualify, 
but you do need an FCC License 

No Need to Quit Your Job or Go To School 

This proven course is easy, fast and low 
cost! GUARANTEED PASS—You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 
Or, Call 1-800-932-4268 Ext. 210 


I COmrTMMD PRODUCTIONS . 

« FCC LICENSE TRAINING, Dept. 210 1 

■ P.O. Box 2824, San Francisco, CA 94126 

Please rush FREE details immediately! 

I NAME_ I 

1 ADDRESS_ 1 

CITY_STATE_ZIP_ 


• JCM Vulcan Logic Trainer Design and test 

digital circuits in minutes with this trainer and a 
breadboard. $32 

• JCM Advanced dig daughterboard $39 

• JCM Analog Trainer. Use on its own. or to 

complement to the logic trainer, test analog 
circuits in minutes. $45 

• UTI PIC-Micro Trainer This system gives you 

the flexibility to test and experiment with micro 
based designs, includes a 64K-bit non-volatile E* 
mem. and RS-232 and RS-485 drivers $129 

• UTI Control Trainer Real world interface for 

the trainer series, with inputs and outputs for 
measurement and control, analog cond. relays, 
buffered dig I/O. and more $69 

• JCM Cybugl kit. a great little robot kit for the 

hobbyist $32 

• Prototyping breadboard to fit the above 


* UTI-XX-232.485 Series: measure Inputs and 

trigger events over serial, uses simple ASCII 
protocol $99-$ 299 

-UTI-05-XXX: 0-5VDC 4 channel 8 bit A/D 
-UTI-DI-XXX 0-30VDC 4 channel digital Input. 

adjustable trigger level 
-UTI-OC-XXX: 8 channel open collector 
outputs, opt SV pull-up. drive relays or 
solenoids 

- UTI-RE-XXX 4 SPOT relays w/ 2A contacts 
-UTI-PM-XXX: 2 channel PWM output with 
two buffered digital outputs, good for motor 
control apps, opt H-bridge version. 
-UTI-WM-XXX: ambient temperature and 
relative humidity. 8 bit resolution 
-More available.... 

• UTI- 232-485: Speak to an RS-485 device with 

your PC extend 500‘ to other serial devices, or 
chain several UTI-XX-48 5 devices. $ 129 


I Microcontroller Boards and Interfaces I Other Exciting Products 


These boards include voltage regulation. 64K-bit 
serial E J . RS-232 and RS-485 drivers, interface 
with screw terminals and/or stackable expansion 
headers. 

• UTI-P76F: A flash PIC micro dev board $169 

• UTI-1IA1: A 68HC11 based SBC $189 

Some interfaces available: S49-S99 

- 4 and 8 channel analog zero and span cct 
-8 SPOT relays with 2A contacts 

- 2A dual H-bridge for motors and solenoids 

- Audio capture. 2-4 min of audio 
-Micro modem rates @ 2400 - 28.8 

- LCD. 2 line x 16 char, and 4 line x 20 char 
-Ambient temperature and relative humidity 

• UTI-I2CM-XXX-X: Non-volatile l*C memory 
boards (up to 512Kb per boardl) $39 


• UTI-WC1: Serial CCD Camera. Board level, takes 
serial commands through RS-232 at up to 11SK 
Baud, returns CCD data in various res. Creat for 
pics and experimenting. PC S/W ind. $249 

• UTI-SCL: WlnCam.live Serial port based 

webcam system for your PC. $499 

• UTI-SCP: SecureCam Pro. Remote access surveil¬ 

lance camera, event trigger, motion detection, 
outdoor end. available $ 5 99 

• UTI-ACC Capture and play 2-4 min of audio, 
line level input, dry contact trigger $ 129 

• UTI-MP-XXX: serial RS232 radios. 900MHz 
narrow band RF. ch selectable. 1000‘ range 
outdoor, combine with our control and measure¬ 
ment products for a telemetry system $ 519 

* All prices In USS 
Shipping and handling not Included 


Wo .slio piovulc affoid.tble electronic design, consulting, assembly, and product development. 


#25-1725 30 Ava NE Calgary, Alberta, CANADA T2E 7P6 
T * «OJ-J »>-0054 Fax: 403.201.0017 
1 - 877 -unbound Payment by Cash, Chk, MO, COD 

(1-B77-M62-6B63) Call us to receive details via fax, mail or email. 


7-1 PCB Artwork 
IPCSnHrrisI Made Easy! 

PRINTED CIRCUIT DESIGN SOFTWARE 

For Windows and DOS 

Layout - Autorouting - Schematic - Circuit Simulation 


* 16 and 32 bit version available 

* Ripup and Retry Router in Advanced Pkg. 

* Copper Flooding for Building Ground Areas 

* Gerber and Excelkm Output 

* Create Negative & Positive Printouts 

* Create Single or Multi Layer Boards 

* Create artwork from the Schematic 

* Analog and Digital Simulation available 

* Make boards up to 32" x 32" 

* Parts Libraries - Silk Layers - Solder Mask 

* For the Professional and Hobbyist! 


Download DEMO - www peboards net 


Windows LAYOUT pgm. starts* 

Windows Pkg. layout-schematic-router 

DOS peb layout - $49.95 

Call or Write for Full Product Line, Prices & Free Demo 


PCBoards 

(800)473-7227 

2110 14th Ave. South 

Fax (205)933-2954 

Birmingham, AL 35205 

Phone (205)933-1122 
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M BSOFT Software, Inc. 


444 COLTON ROAD * COLUMBUS, OH 43207 
PHONE 614-491-0832 * FAX 614-497-9971 


ANA150 Analog/Counter... $ 89 

• 8 Channel 8-Bit 
0 to 5 Volt input 

• 3 16-Bit Counters 

• 400KHz Sampling 


DIG200 Counter I/O.$79 

* 3 16-Bit Counters 

* 8 TTL Input lines 

* 8 TTL Output lines 

* Selectable Clock 

. Frequency input 


ANA200 Analog I/O.$ 79 


ANA201 Analog__$119 

* 8 Channel 12-Bit 

* x1| x5, xIO, x50 
Programmable 
Channel gain 

* lOOKHz 
Sampling rate 


On-Line Product Catalog at Our Web Site 
http://www.Bsof.com 


PIC’n 


Books 


LEARN ABOUT PIC MICROCONTROLLERS 


EASY PIC’n - Beginner $29.95 

PIC’n Up The Pace - Intermediate $34.95 


NEW! 


PIC’n Techniques - Intermediate $34.95 

• 8-pin PICs 

• Timer 1, timer 2 and the capture/compare/PWM (CCP) module 

• Talking to a PIC with a PC using a terminal program 

• Test equipment and data logger experiments 


See Tabie Of Contents: http://www.sq-1.com 
Secure Online Ordering Is Avsilsble 

+ $4 s/h in US for 1 book, $5 for 2 books, $6 for 3 books 
VISA, MC. AMEX. MO. Check 
CA residents please add 7.25% CA sales tax 
PIC and MPLAB are trademarks of Microchip Technology Inc. 


ELECTRONICS 

P.O. Box 501, Kelseyville, CA 95451 
Voice (707)279-8881 FAX (707)279-8883 
Web Site: http://www.sq-1.com 
E-Mail sqone<§>pacific.net 


DATA ACQUISITION & CONTROL 


a asl H 1 n =1 u VJM312 l-WJ :< aw m1 =I> K| 


ANA100 Analog I/O. 


* 8 Channel 8-Bit 

* 0 to 5 Volt InDut 


DIG 100 Digital I/O.$39 


•82C55PP1 
*24 or 48 TTL I/O 


DIGITAL STORAGE 

OSCILLOSCOPES 


WITH 

SPECTRUM 
ANALYZER, 
DVM, FREQ. ; 
COUNTER, 
AND DATA 
LOGGER. 

from 

|$189j 

PORTABLE 

MODULES 
CONVERT PCS 
INTO 

^ MULTIPURPOSE 
TEST AND 

MEASURING 

INSTRUMENTS. 


I ***130 Bif/IXT 

O-STMt Ip 




Why lug a scope around? Toss one of our modules into 
your laptop case or tool kit. For a multi-purpose test 
device, plug to a PC parallel port and use the PC 
screen. Continuous, delayed, or triggered sweeps can 
be frozen on the screen, printed out, or saved to disk. 
Frequency Spectrums DC to 25 MHz. 

Allison now provides PICO TECHNOLOGY Ltd. 
portable test equipment, including high-speed scopes, 
and multi channel data loggers. Pico and O-Scope 
modules accept standard probes and work with 286 or 
faster PC's. 


FEATURES: 

♦ PORTABLE UNITS TO 25 

MHz 

♦ USES PRINTER PORT 

♦ USES STD. PROBES 


OPTIONS: 

♦ PROBE SETS 

♦ AUTOMOTIVE PROBES 

♦ BATTERY PACKS 

♦ SOFT & HARD CASES 


O-Scopes Made in U.S.A. Picos Made in U.K. 

Same Day Shipping 
Includes Cable, Software & Manuals 

O-Scope Ip (DC-50KHz, single trace).$189. 

O-Scope II (DC-500KHz, dual trace).$349. 

PICO (ADC 200/20) (DC-IOMHz, dual trace).CALL 

PICO (ADC 200/50) (DC-25MHZ, dual trace).CALL 

PICO pc based data loggers from $99. 

Shipping within U.S. UPS Ground $7.50(Second day $11.50) 
SEND CREDIT CARD INFO., M.O., or CHECKER CALL 

1 - 800 - 980-9806 

Allison Technology Corporation 

2006 FINNEY-VALLET, ROSENBERG, TX 77471 
PHONE: 281-239-8500 FAX: 281-239-8006 

http://www. atcweb. com 
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CALL TOLL FREE 

( 800 ) 292-7711 
Orders Only 

Se Habla Espanol 


C&S Sales 


Excellence in Service 


Look For Other 
1 Monthly Specials 
) On Our Website 

www.cs-sales.com 


Power Supplies 


Elenco Quad Power Supply 
Model XP-581 



4 Fully Regulated DC Power 
Supplies in One Unit 

40CvoN*gM: 3 fixed • *5V @ 3A. -H2V @ 1A. -12V @ 
1A 

1 Variable - 2.5 - 20V ® 2A 


Elenco Power Supply Kit 
Model XP-720K 


s 54. 


• 1.5VDC - 15VDC @ 

1A 

• -1.5VDC - -15VDC 

• 5VDC @ 3A 

• 6.3VAC @ 1A & * *L "|i 

12.6VAC center | * 

tapped @1A 

XP-720 Fully Assembled $85 


Elenco DC Power Supply 

Model SPL-603 $*7Q 95 
3A 0-30VDC # ■ 

The SPL-603 is a solid-state DC power supply 
providing the exact output voltage no matter what 
current you use. It contains one fully regulated 
power supply. The variablo voltage is capable of 
delivering 0-30V at up to 3A. The output is pre¬ 
cisely held to the desired output voltage by a spe¬ 
cial regulating circuit. Output fully protected from 
overload. 



Miscellaneous 


Elenco Model EP-50 

Electronic 
Playground and 
Learning Center 
Contains Over 50/# 
Experiments /* 

-95 


$ 19. 



Elenco Model XK-150 

Digital/Analog . 

Trainer 


*89. 


95 


tt 


u 


Ideal for Schools 


Elenco Model MX-9300 
Four Functions in One 



*450 


Features: 

• One instrument with four test and measuring 
systems: 

• 1.3GHz Frequency Counter 

• 2MHz Sweep Function Generator 

• Digital Multimeter 

• Digital Triple Power Supply - 0-30V @ 3A, 15V 
@ 1A,5V@2A 


Generators & Counters 


Elenco Sweep Function Generator 

w/ built-in frequency counter Model GF-8036 


IP *225 


This sweep function generator with counter is an instrument capa¬ 
ble of generating square, triangle, and sine waveforms, and TTL, 
CMOS pulse over a froquoncy range from 0.2Hz to 2MHz. 


Elenco RF Generator with Counter 

(100kHz - 150kHz) Model SG-9500 

Features internal AM mod. 
I of 1kHz, RF output 100MV - 
‘ 35MHz. Audio output 1kHz 

@ iv rms. $225 

SG-9000 .$119.95 

(analog, w/o counter) 



10 Function 1.3GHz Universal Counter 
Elenco Model F-1300 


Frequency .05Hz • 1.30Hz 3 Ranges 
Period • Can read 60Hz to 60 000000 F-1/T 
Totalize • Counts to 100,000,090 
RPM - 3 to 2099094 RPM 
Duty Cycle 

Max/Min/AVQ with Time 
Stop-watch set 2 sec. to 100 tvs. 

Math Functions 
Timer • 2 sec. to 09 days 
Pulse Width - 0.1ms to 66666.6ms 


s 225 


1^* ; , 


B&K 20MHz Sweep/Function Generator 
with Frequency Counter Model 4040 


• 0.2Hz to 20MHz * . . _ 

• AM & FM modulation 45 

• Burst Operation 

• External Frequency counter to 
30MHz 

»Linear and Log swoop 



10MHz Model 4017 
5MHz Model 4011 


$319 

$249 


Dir nnr/»u»i/\»i 
DIV rnLuiurun 


Multifunction 

Counter 

B&K Model 



Moasures Frequency, Period, 
Data Hold, Relative, Memory 
(min., max., average). High 
Sensitivity, Microprocessor 
Controlled. 


Elenco Handheld 
Universal 
Counter 
10Hz - 2.8GHz 
Model F-2800 



itures 

llgit display, 
segment 

and RF signal strength bsrgraph. 

Incftdes antenna, HtCsd battery, and 
AC adapter. 


Kit Comer 

over 100 kits available 


Elenco Digital / Analog Trainer 


Model AK-870 

Radio Control Car Kit 

$ 24- 95 

• Solderless 

• 7 Functions 

• Radio Control 
Transmitter Included 



Model AM/FM-108K 

AM/FM 
Transistor 
Radio Kit 
w/ Stand 

* 29. 95 


Guaranteed Lowest Prices 

UPS SHIPPING: 48 STATES 5% 

I OTHERS CALL FOR DETAILS 
I IL Residents add 8.25% Sales Tax 



Model AK-700 

Pulse/Tone 
Telephone Kit 



Model XK-700 

Elenco’s newest advanced 
Digital / Analog Trainer is spe¬ 
cially designed for school pro¬ 
jects. It is built on a single PC 
board for maximum reliability. It 
includes 5 built-in power sup¬ 
plies, a function generator w/ 
continuously sine, triangular 
and square waveforms, 1,560 
tie point breadboard area. 
Tools and meter shown option¬ 
al. (Mounted in a professional 
tool case made of reinforced 
metal). 


XK-700 

Assembled & 
Tested 

$189.95 


XK-700K - Kit 

$159.95 



Made in USA 


C&S SALES, INC. 

150 W. CARPENTER AVENUE 
WHEELING, IL 60090 
FAX: (847) 541-9904 (847)541-0710 


15 DAY MONEY BACK GUARANTEE 
2 YEAR FACTORY WARRANTY 


PRICES SUBJECT TO CHANCE WITHOUT NOTICE 
























































SAME DAY 
SHIPPING 


C&S Sales 


Excellence in Service 


CALL OR WRITE 
FOR OUR 

FREE 

64 PAGE CATALOG! 

(800) 445-3201 


Digital Multimeters 


Elenco LCR & DMM 
Model LCM-1950 


12 Functions 
Freq. to 4MHz 
Inductance 
Capacitance 
and Much More 



$ 


69 


Elenco 



Model M-1740 

s 39. 95 


11 Functions: 

• Freq. to 20MHz 

• Cap. to 20pF 

• AC/DC Voltage 

• AC/DC Current 

• Beeper 

• Diode Test 

• Transistor Test 

• Meets UL-1244 safety 
specs. 

Model M-2760 - $24.95 

(9 functions) 



Fluke 79111 

*185 


• Capacitance ranges 
from 99.99nF to 9999yF. 

• Built-in frequency 
counter of voltage input 
from 1 Hz to over 20kHz. 

• Lo-Ohms range, a 400 

range with Fluke's pro¬ 
prietary Zero 

Calibration, offers 0.01 
resolution with 

increased noise rejec¬ 
tion. 

Series II (limited qty.) 

$179 


Fluke 87111 

*299 



Features high per¬ 
formance AC/DC 
voltage and current 
measurement, fre¬ 
quency, duty cycle 
resistance, conduc 
tance. and capaci 
tance measurement. 

Series II (limited qty.) 

$289 


Elenco Model LCR-1810 



$ 


99. 


95 


mum 


• Capacitance .IpF to 
20pF 

• Inductance IpH to 20H 

• Resistance .010 to 
2000MO 

• Temperature to 750*C 

• DC Volts 0 - 20V 

• Frequency up to 15MHz 

• Diode/Audible Continuity 
Test 

• Signal Output Function 
•3 1/2 Digit Display 


Elenco Model M-1005K 

$-| 4 b 95 

Digital 

Multimeter Kit 

• 18 Ranges 

• 3 1/2 Digit LCD 

• Transistor Test 

• Diode Test 


M-1000B (Assembled). $14.95 



Dual-Display LCR Meter 
w/ Stat Functions 

B&K Model 878 

* 219.95 

Auto/manual 
range 

Many features 
with Q factor 

High Accuracy 


Elenco Model 6100 

$9995 




• True RMS of high speed 
signals 

> Computer interface and 


• Frequency to 200KHz 

* Capacitance to 40pF 

■ Large 3 3/4 LCD display 

* Captures and displays 
max. min, & avg. 

• Relative % to reference 

■ Three hold system 
> Analog bar graph 


• Audible continuity 

• Auto power off 
> Unit Indicator 

• Diode test 


Oscilloscopes 


Free Dust Cover and 2 Probes 



S-1325 

25MHz 

Dual Trace 

$325 

S-1330 

25MHz 

Delayed Sweep 

$439 

S-1340 

40MHz 

Dual Trace 

$475 

S-1345 

40MHz 

Delayed Sweep 

$569 

S-1360 

60MHz 

Delayed Sweep 

$749 

S-1390 

100MHz 

Delayed Sweep 

$995 


DIGITAL SCOPE SUPER SPECIALS 

DS-203 20MHz/10Ms/s Analog/Digital $695 

DS-303 40MHz/20Ms/s Analog/Digital $995 

DS-603 60MHz/20Ms/s Analog/Digital $1295 


TEKK Radios 


Both Models 
Available 
In Yellow, 
Blue & Black 


Pro-Sport FRS TWo-Way Radio 
Model PRO-SPORT+ 


Talk up to 
2 miles! 


Model PRO-SPORT 

• 1/2 Watt Output, 14 
Channels. 

• TX LED Indicator. 

• Removable Belt Clip. 

• Highly Water Resistant. 

• Economy Type 

• No License Required! 

$68.00 each or 
2 for $109.95 



Model PRO-SPORT + 

• 1/2 Watt Output, 14 Channels. 

• TX & RX LED/LCD Indicators. 

• Large LCD Display. 

• 38 Privacy (CTCSS) Tones. 

• Plus All Features of Pro-Sport 
Model. 

$79.00 each or 
2 for $149.95 



Elenco Technician Tool Kit 


Model TK-1500 


95 


28 tools plus a DMM (M-1000B) 
contained in a large flexible tool 
case with a handle ideal for 
everyone on the go. 


, M ""*n i 

“ ini "THife 




Guaranteed Lowest Prices 

UPS SHIPPING: 48 STATES 5%. 

OTHERS CALL FOR DETAILS 
IL Residents add 8.25% Sales Tax 

SEE US ON THE WEB - 


C&S SALES, INC. 

150 W. CARPENTER AVENUE , 

WHEELING. IL 60090 
FAX: (847)541-9904 (847)541-0710 

-► www.cs-sales.com 


15 DAY MONEY BACK GUARANTEE 
2 YEAR FACTORY WARRANTY 

fedH PRICES SUBJECT TO CHANCE WITHOUT NOTICE 
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Line Tracker 


S-Cargo 


Robotic Arm Trainer 


sensor 


Trinlp Action Solar Car 


OWI-968K: $89.95 
48 fuzzy logic 
programming steps and 
drawing capabilities 


OWI-936K: $36.95 
Sound sensor controls it 
to spin, stop, and go 
forward 


ROBOTIKITS 


17141 Kingsview Ave. Suite B, Carson, CA 90746 

Phone: (310)515-6800 

Fax: (310)515-0927 

E-mail: owi@ix.netcom.com 

Web Page: www.owirobot.com 


Order M - F: 
8a.m. - 4p.m. PST 


OWI-962K: $49.95 
Infrared sensor detects 
solid obstacles in 
its Dath 


OWI-961 K: $69.95 
Learn how to program in 
simple Basic language 


OWI-989K: $34.95 
Will walk when it 
detects a change in light 


OWI-007: $69.95 
Highly acclaimed 
award winner 


Spider 


OWI-969K: $24.95 
Fast, 3 wheeled robot 
with a touch/sound 


OWI-963K: $49.95 
Follows a black line 
with its infrared sensor 


OWI-685: $39.95 
High powered 1.4V - 
350mA solar cell 
included 


While supplies 
last, purchase 
any four of they ' 
robotic kits 
shown at left, 
and receive a 
Moon Walker 
Robotic Kit f; 
absolutely v 
FREE! A 


® y 

Moon Walker 


Moon Walker 


Wao 


Wao 
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CIRCLE 334 ON FREE INFORMATION CARD 


BUGGED?? 


is unbelievably widespread! Electronic 
Devices with amazing capabilities can be monitoring your 
telephone and room conversations RIGHT NOWI Are you 
sure you're safe? FREE CATALOG tells you fasti Includes 
Free Bonus details on fantastic opportunities now open in 
Counter-Surveillance field. Exciting, immensely interesting 
and EXTREMELY profita ble (up to $250 hr) full/part time 
income. Call Nowl 


1-800-732-5000 


CABLE EQUIPMENT 

LOW, LOW WHOLESALE PRICES! 
1 -800-521 -051 2 


New 1-piece Jerrold- 5 units $109/ea: 10 u. $99/ea; 20 u. $89/ea. 
\Now RFT-M-S units $109/ea; 10 u. $99/ea; 20 u. $89fea. 
\Basic Converter -5 units $75/ea; 10 u. $65/ea; 20 u. $5^ea. 


WHOLESALE ELECTRONICS 
Check out our website: www.whe.net 


!!! broadcast equipment !n 


We manufacture & carry Stereo FM Transmitters. 
RF Amplifiers. Low Pass Filters. Antennas. DJ Mixing 
Boards A Consoles. Mies. Compressor/Limiters. Digital 
Reverbs. Automation Software, RF Test Equipment, RF Parts 
including BGY133's, and much more! Call For Free Catalog. 


m 


Progressive Concepts 

BOX 586 STREAMWOOD. IL 60107 
(630)716-0822 FAX (630)736-0353 



Real-Time Spectrum Analyzer, 
Dual Channel 0.02Hz to25.599Khz 



,900 


Tektronix 2465 

DC-300Mhz Bandwidth 
4 Channel 
InS Rise Time 
On-Screen Readout 
Auto Setup 

Save and Recall Setups 

$1,995 

Included Accessories: 

2 probes P6I31 operators manual, 
pouch, and cover. 

Fluke 5100B/03/05 Calibrator 

The 5100B is a low cost multimeter 
calibrator with six functions DC volts, 

AC volts, DC current, AC current, and 
Ohms. This calibrator can calibrate up 
to 41/2 digit meters with option 03 the 
AC frequency range is 50HZ to lOMhz 
and with option 05 the IEEE-488 
interface._ 


Boonton RF Power Meter with Sensor 
4220-S/3 with 51100 Sensor and Cable 

Digital LED Display in 3 modes (dBm, dBr. Watts 
Stores Calibration Data on up to 4 Sensors 
10MHz to 18GHz Thermocouple Sensor 
-30 lo +20 dBm (luW to lOOmW) $ 1 ,250 


Hewlett Packard 8672A 

2-18Ghz Synthesized Signal Generator 
External AM,FM,and Pulse Modulation 
HPIB Programmable $4,995 

2-18 GHz in 4 bands (18.6 GHz overrange) 
Digital Frequency Display . up to I kHz. resolution 
Levelled output -120 to +8 dBm 
External AM and FM with analog metering 



$ 2,495 

Fluke 6061A 

Programmable 
Synthesized 
Signal Generator 

I Ok Hz to 1050 MHz, 

10 Hz resolution 
-127 to + !3dBm. 

.1 dBm resolution 
Intcmal/Extemal AM and FM 


with cal & certs. 


Tektronix Oscilloscope “Cal-Pak 1 
Industry Standard in TM503 Package 
PG506 Provides signals for amplitude $ 2,595 

TG501 Provides time marks from 5 Seconds to 1 nanosecond intervals 
FG503 Provides levelled sine wave from 50kHz to >250 MHz 


Tech-Systems Electronics Inc. (800) 435-1516 Fax (732) 280-0111 www.tech-systems.net 
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Order On-Line 
for 5% Discount 


from our already LOW PRICES 


EDSYN 951SX 
Soldering Station 



SL60 Stereo 
Microscope 



3GHz RF Probe 


t 

H f 

DEN-ON SC7000Z 
Desoldering Tool 


CHIP QUik SMDl 
Low Temp. Desol dering 



•• j§. 



971HASMD 

Hot Air Station 


Capacitor 

WVxaro 


Kahnetics Solder 
Paste Dispenser 


»■ 

jssassa. 





www. howardelectr onics. com 


This is all you need to know for your soldering and desoldering needs for the 
Professional Technician, Engineer, Manufacturer or Experimenter. 


Features 

* On-Line Shopping Cart 

* Totally Secure web Server 

* Automatic 5% discount from our 
already low prices. 

* Payment Options to Fit Your Needs 

1 Credit Card Authorization 

2 COD Company Check 

3 Add to Open Account 

4 Open Account for First Time 

5 Will Send Check 

6 Wire Transfer to our Bank 


Benefits 

* Order any time (24 hrs. a day - 7 days a 
week 

* Order at your Convenience 

* Check out various Soldering & Desoldering 
Tool Specifications 

* See Large Screen Size Pictures at fast down¬ 
load times 

* Order Tips, Filters, accessories and Parts 
On-Line 

* Catch our Monthly Specials On-Line 



EDSYN FXF11 
Fume Extractor Fan 


order FREE TRIALS on-line 


If you are not yet On-Line, Call 

Toll Free 1-800-394-1984 
01-316-744-1993 International 
1-316-744-1994 Fax 

6222 N. Oliver Kechi, KS 67067 
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Visit our 

ON-LINE 

CATALOG 


VISA 


Voice/Fax 850-863-5723 


PO Box 2426, Ft. Walton Beach, FL 32549 www.weedtech.com 


GALEP-III 


eeder 

Technologies 


Pocket Multiprogrammer 


♦ Progrjrm8blt3nd 16-bit / fyJ -■ / 

EPROMs. EEPROMs, Zero / ^ - / 

Power RAMs, Flash, serial / • # HQ / 

EEPROMs ♦ CAL, PAICE, L Cf # 

ATF ♦ 87xxx, 69xtx, f 

PICI2/16/17Cxx ♦ All Dll 

devices without adaptor ♦ Lightning fast 

parallel dau transfer (e.g. 27C512 read/compire 2 sec!) ♦ Power 

supply Independent due to rechargeable battery ♦ Uses PC printer 

port ♦ Hex, JEDEC, and binary file formats ♦ Hex and fusemap 

buffer editor ♦ Split 6t shuffle for 8-bk, 16-blt and 32-blt targets ♦ 

Runs under W1n3.1,95, 98 ♦ 'Remote control' by DDE scripts ♦ 

Designed for the future due to flexible pin driver technology • new 

devices will be added every month ♦ Device list, demo software and 

lifetime free updates from our website www.conhec.com! 


f —4lh Av».Stt 301 • S«n Diego. CA (2101 
:>—--/I Nl I C-v—' Tel: (fit) 702-4420 *http^hirww.conltec.com 


..$389.oo 

each $149.00 


GALEP-III Set with able, battery, recharger 


PLCC Adjptor for 8 bit EPROMs / 16-bit EPROMs / GALs.... 


MEMBRANE 

SWITCHES 


Stock LayoutsJ 


Low Cost PICmicro Tools 


Eliminates tooling 
cost ... 

**From 2 to 128 keys** 

Industrial/Commercial/ 

Prototyping 

Popular types are available as 
complete kits, with bezel, 
connector & overlay! 

4 key DSK-4 kit $ 9.60 
12 key DSK-12 kit $ 13.87 
many more layouts... 

Optional Stainless Steel 
“Clickdomes”. 

Sil-Walker 

(805) 491-0654 
FAX (805) 491-2212 
P.O. Box 3220 
Camarillo, CA 93011-3220 
silwkr@vcnet.com 
www.vcnet.com/silwkr/ 

MASTERCARD/VISA 


New\ PIGX1 
Experimenter/ 
Lab Board 
$49.95 to $199.95 


:*r~~ 


EPIC Pocket PICmicro 

Program PICmicros in BASIC! 
PicBasic Compiler - $99.95 
PicBasic Pro Compiler - $249.95 

PICProto Boards make 
prototyping with PICmicros Hla 

easy - $8.95 to $19.95 SlrllSlSSS 

microGLrupneerimf £lahs, 05?nc. 

jBjl Box 7532 Colorado Springs CO 80933 

(719)520-5323 fax(719) 520-1867 jjj™ 

S3 http://www.melabs.com 


Brand Electronics 

Digital Power Meters 


Measures and displays: 
Real Power: 1 to 1*850 w; 
Vrms, Irms, VAR, VA 
PF, Peak Watts, kwhrs, 
cost per month. 

Features available: 
computer interfacing, 
data logging. 

Models from $149.95 
Custom applications 
orders: 1-800-433-6600 
info: 207-549-3401 

www.brandclectronics.com 

dealer inquiries: 

ntkinson @ brandelectronics.com 


Stackable RS-232 Kits 


Digital I/O • 12 1/0 pins individually configurable for input or output DIP 
switch addressable; stack up to 16 modules on same port for 192 I/O points. 
Turn on/off relays. Sense switch transitions, button presses, 4x4 matrix 
decoding using auto-debounce and repeat. $32 

Analog Input • 8 input pins. 12-bit plus sign self-calibrating ADC. Returns 
results in ImV steps from 0 to 4095. Software programmable alarm 
trip-points for each input. DIP switch addressable; stack up to 16 modules 
on same port for 128 single-ended or 64 differential inputs. $49 

Home Automation (X-10) - Connects between a TW523 and your serial 
port Receive and transmit ail X-10 commands with your home-brewed 
programs. Full collision detection with auto re-transmission. $39 

Caller ID - Decodes the caller ID data and sends it to your serial port in a 
pre-formatted ascii character string. Example: *12/31 08:45 850-863-5723 
Weeder, Terry <CR>*. Keep a log of all Incoming calls. Block out unwanted 
callers to your BBS or other modem applications. $35 

Touch-Tone Input - Decodes DTMF tones used to dial telephones and 
sends them to your serial port Keep a log of ail outgoing calls. Use with the 
Caller ID kit for a complete in/out logging system. Send commands to the 
Home Automation or Digital I/O kits using a remote telephone. $34 


Telephone Call Restrictors ■ IR Remote Control Receiver 


Two modes of operation; either prevent 
receiving or placing telephone calls (or 
call prefixes) which have been entered into 
memory, or prevent those calls (or call 
prefixes) which have 'not* been entered. 

Block out selected outgoing calls. Bypass 
at any time using your password. $35 

Block out selected incoming calls. Calls 
identified using Caller ID data. $46 


Phone Line Transponder 


7 individual output pins are controlled with 
buttons 1-7 on your touch-tone phone. 
Automatically answers telephone and 
waits for commands. Monitor room noises 
with built in mic. 'Dial-Out* pin instructs 
unit to pick up phone and died user entered 
number(s). Password protected. $49 


Learns and responds to the data patterns 
emitted by standard infrared remote 
controls used by TVs, VCRs, Stereos, etc. 
Lets you control all your electronic projects 
with your TV remote. 7 Individual output 
pins can be assigned to any button on your 
remote, and can be configured for either 
toggle* or 'momentary* action. $32 


DTMF Decoder/Logger 


Keep track of all numbers dialed or entered 
from any phone on your line. Decodes all 
touch-tones and displays them on a 16 
character LCD. Holds the last 240 digits In a 
non-volatile memory which can be scrolled 
through. Connect directly to radio 
receiver's speaker terminals for off-air 
decoding of repeater codes, or numbers 
dialed on a radio program. $55 


SURUEILLANCE HIDDEN CAMERAS 
DIRECT TROM MANUFACTURER-BEST PRICE IN THE MARKET 


1 


1 


BOLIDE INTERNATIONAL CORPORATION 

PH: (800) 355-0895 or (626) 575-8178 
9660 Flair Drive #218. El Monte. CA 91731 
httff^/Www.bolidejma/iBOprodacts com.' 


(WE’LL BEAT ANY PRICE!) 

30 DAY TRIAL* 1YR. WRNTY. ’FREE CATALOG 
QTY. DISCOUNTS • DEALERS WELCOME! 

1 - 800 - 538-2225 

HABLAMOS ESPANOL 

ttSTj Ipm C.O.D 

http://www.tvcableboxes.com 
GLOBAL ELECTRONICS INC. 













































More Features 
More Power 
Less Money 


Ivex 650 pin versions have no 
feature limitations like other 
low cost products on the 
market. Ivex WinDraft and 
WinBoard are the preferred 
choice for designers 
worldwide. 


Take the Ivex challenge today. 
Try WinDraft Version 3.0 
schematics for 30 days. We 
know you will find it to be the 
most powerful, full featured 
tool available, Guaranteed or 
your money back ! 


Automation for Windows 



WinDraft 




Schematics^ $2^0 
490 pfa version 

Full Featured Tools: 
Hierarchical designs 
Part scaling 
Step & repeat 
True-type text 
Auto junction 
Single click editing 
Rubberbanding 
Graphical part editor 
Update parts 
Global replace 
Advanced Bill of Materials 
with sort options. 

User Definable 

Electrical Rules Check 
Annotation 

Common netlist formats: 
(Accel, Protel, Pads, Pcad, 
Tango, wirelist, spice, etc.) 
Import Orcad/SDT 
sheets/libraries 
Assign net signal properties 
for PCB layout 

Visual PCB footprint browser 
Over 10,000 parts included 
Windows 95 / 98 /NT 


Win Board® 

PCB Layout §250 

490 pis VIIllOS 

Easy to install: 

Multi layer designs ( 16 ) 
Surface mount designs 
Advanced Design Rule Check 
Electrical DRC check and 
Real-Time DRC 
Rotate and mirror 
Single click editing 
Pad stack editor 
Global edit 
Graphical part editor 
Hundreds of footprints 
Copper zone pour 
Uses common netlist formats 
Edit netlist on the fly 
Output Gerber photo plot files 
NC drill report 
Bill of materials 
Free web support 

Ivex View 

Gerber Viewer 

Any slx« file 

View and print any size file in 
standard Gerber 274 -x format 
and most 274 -D. 


Visit the Ivex web site for complete product 
information and free product demos. 


www.ivex.com 




DESIGN 
INTERNATIONAL 


Telephone: ( 503 ) 531-3555 
e-mail: salesa>ivex.com 


ADV5 1 
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386 MINI-PC $83 



IK PRICE 
EVAL $295 
8088 $27 

includes: 

-5 Serial,3 Parallel (32bit max) 
-Up to 8 meg ROM (27C080) 
-32k RAM exp. to 64Mbyte 
-Battery backed RT Clock 
-LCD and Keyboard ports 
-IRQ xI5, DMA x2, TIMER x4 
-On-board LED display 
-Industry Standard PC Bus 


Perfect when a full-size PC is too large, expensive, or power 
hungry. A fully functional single board computer^needs only 

program and power source. Runs DOS / WI.. 

Turbo C, BASIC, 


ower source. Runs DOS / WINDOWS. Use 
'urbo C, BASIC, MASM. All utilities to do this included. 


AtoD DtoA 
CONVERTERS 


For PC or SBC 
8,12,16 bit resolution 
up to 24 channels 
starting at $21 OEM (lk) 
eval kit $75 


$95 UNIVERSAL 
PROGRAMMER 

FLASH, EEPROM, NVRAM, EPROM 
up to 8 meg (27C64-080). Adapters for 
micros, PLCC, etc. Parallel port version 
for notebook. FAST AND EASY TO USE. 



LOW COST... LOW POWER.. 


QTY IK PRICE 


LOW RISC! 

LOWER COST, FASTER, EASIER TO PROGRAM SINGLE CHIP COMPUTER 

PINOUT: 


COMPARE: 

16C54 

MV 1200 

OEM (IK) PRICE 

$2.57 

$1.99 

RS232 PROGRAM DOWNLOAD NO 

YES 

SINGLE CHIP OPERATION 

NO 

YES 

BUILT-IN BASIC 

NO 

YES 

EEPROM DATA MEMORY 

NONE 

64 

PROGRAM MEMORY 

768 OTP IK FLASH 

MATH REGISTERS 

1 

32 

MAX INSTRUCTIONS/SEC 

5M 

20M 

MAX COUNTER BITS 

16 

18 

INPUT/OUTPUT BITS 

12 

15 

A TO I) COMPARATOR 

NO 

YES 

HARDWARE INTERRUPTS 

NONE 

3 


RESET 


20 

vcc 

PDO 

2 

19 

P87 

PD1 

3 

18 

PB6 

XOUT 

4 

17 

PB5 

XIN 

5 

16 

PB4 

PD2/INT 

6 

15 

PB3 

PD3 

7 

14 

PB2 

PD4TMR 

8 

13 

PB1/AD1 

PD5 

9 

12 

PB0/AD0 

GND 

10 

11 

PD6 


• LONG WORD INSTRUCTION - FRIENDLY SYMMETRIC ARCHITECTURE ■ 



PC SOLID 
STATE DISK 

OEM (lk) eval kit 75.00 
FLASH / RAM / EPROM 
256K-16M PCMCIA/DIPS 


No More Hangups... 

PC WATCHDOG! 

Reboots PC OEM $21 EVAL $75 


1 f ^ A 640x480 controller 
Via A for PC or SBC 
w $27 oem $95 eval 

combo LCD/CRT 
version available 


LCD 



visit our web site: www.mvsweb.com 


MVS BOX 850 
MERRIMACK,NH 03054 

(508) 792-9507 


!».MVS 


5yr Limited Warranty 
Free Shipping 
Hrs: Mon-Fri 10-6 EST 


CIRCLE 306 ON FREE INFORMATION CARD 


Are you interested in Microprocessors & Embedded 
Control Systems? If not you should be! Look around. , 
just about everything these days has an embedded i 
microprocessor in it. TVs, cars, radios, traffic 
lights & even toys have embedded computers 
controlling their actions. The Primer Trainer is £ 
the tool that can not only teach you how these 
devices operate but give you the opportunity ] 
to program these types of systems yourself. 

Examples & exercises in the Self Instruction 
manual take you from writing simple programs to 
controlling motors. Start out in Machine language, 
then move on to Assembler. & then continue on with optional C. Basic, or Forth Compilers. 
So don’t be left behind: this is information vou need to know! 



Examples 

include: 


Measuring Temperature 
Using a Photocell to Detect Light Levels 
Making a Waveform Generator 
Constructing a Capacitance Meter 
Motor Speed Control Using Back EMF 
Interfacing and Controlling Stepper Motors 

• Scanning Keypads and Writing to LCD/LEI) Displays 

• Bus Interfacing an 8255 PPI 

• Using the Primer as an EPROM Programmer 

• DTMF Autodialer & Remote Controller (New!) 

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested is $169.95. This trainer 
can be used stand alone via the keypad and display or connected to a PC with the optional upgrade 
($49.95). The Upgrade includes: an RS232 serial port & cable, 32K of battery backed RAM, & 
Assembler/Terminal software. Please add $5.00 for shipping w ithin the U.S. Picture shown with upgrade 
option and optional heavy-duty keypad ($29.95) installed. Satisfaction guaranteed. 



lilAC 


1985- 1998 


me. 


11 EMAC WAY, CARBONDALE, IL 62901 
618-529-4525 Fax 457-0110 BBS 529-5708 
World Wide Web: http://www.emacinc.com 


OVER 

12 


Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING... 



...with the AES learning system/ 
embedded control system. 

Extensive manuals guide you 
through your development 
project. All programming and 
hardware details explained. 

Complete schematics. Learn to 
program the LCD, keypad digital, 
analog, and serial I/O. for your applications. 


THREE MODELS AVAILABLE. Choose from an 
Intel 8051, Intel 8088, or Motorola 68HC11 
based system. All models come with: 


• 32K Byte ROM, 32K Byte RAM • 2 by 16 Liquid Crystal Display • 4 
by 5 Keypad • Digital, Analog, and Serial I/O • Interrupts,timers, chip- 
selects • 26 pin expansion connector • Built-in Logic Probe • Power 
Supply (can also be battery operated) • Powerful ROM MONITOR to 
help you program • Connects to your PC for programming or data 
logging (cable included) • Assembly, BASIC, and C programming 
(varies with model) • Program disks with Cross Assembler and many, 
well documented, program examples • User’s Manuals: coverall details 
(over 500 pages) • Completely assembled and ready to use • Source 
code for all drivers and MONITOR • Optional Text Book 


Everything you need. From $279. 
Money Back Guarantee 



Call for Free Info Pack, or see 
WEB at http://www.aesmicro.com 
714-979-1091, FAX 714-979-1093 

Call 1-800 -730-3232 


AES MICRO. INC.. 2110 S. LYON ST.. SUITE C. SANTA ANA. CA 92705, USA 
















Home Automation 


• World’s Largest Selection! 

• Best Customer Service 

• Top Technical Support 



Take a step into the future - 
discover the latest in innovative 
home technology, from remote 
controls to high-tech toys to 
voice-activated systems. We will 
show you the smart (and easy!) 
way to automate your home. 

Lowest Prices Guaranteed! 

800-SMART-HOME 

800-762-7846 

or visit us on the web® 

smarthome.com 

to order your catalog today! 
Order 24 Hours • 7 Days 


Dealers/Resellers ask about our 
SmartHome PRO Dealer Program 800-949-6255 I 


ffi© Real Time Clock Kit 0© 


Easy to interface to stamps 
and microprocessors 
Date and time w ith seconds 
Year 21KX) compatible 
Automatic battery-less run 
Runs 4 weeks without power 
Includes all parts and PCB 
$24.95 + shipping/handling 
Visit our Webpage for more! 



MicroClock II 

(shown assembled) 


/^Technology Electronics, Ltd. 

Phone: 937-438-4683 Fax: 937-438-5934 
www.technolog.vkit.com kits(o technolog.vkit.com 



The Pocket Programmer 


Only $129.95 


The portable programmer that uses 
the printer port of your PC instead of 
a internal card. Easy to use 
software that programs Eprom, 
EEprom, Flash & Dallas Ram. 27(C) 
/ 28(C) / 28F / 29F / 29C & 25XX 
series from 16K to 8 Megabit with a 
32 pin socket. Adapters available for 
Pic, PLCC, 5-Gang, 874X, 875X 
MCLTs, 40-Pin X 16 & Serial 
Eprom’s, 82/74 Prom’s and Eprom 
Emulator to 32KX 8. 


Same Name, Address & Phone # 
for 16 Years... Isn't it Amazing 7 


Intronics, Inc. 

Box 13723 / 612 Newton St. 
Edwardsville, KS 66113 Add $5.00 COO 
Tel. (913) 422-2094 Add $4.00 Shipping 


Fax (913) 441 -1623 Visa / Master Charge 


Fob 26 eASr 

viays -to beLp 

SAve 

€A1*W CALL 

l-8oo-*fl8-8887. 


H«=- 


tt 


RS232/RS422/RS485 Converters 



CMC‘s low cost converters adapt any 
RS232 port for RS422 or RS485 
operation. These conveners provide 
your RS232 device with all the 
advantages of RS422 or RS485 
including reliable high speed operation 
(up to 200 kbaud) and data transmission 
distances up to 5000 feet. Two AD422s 
can be used to extend any RS232 link 
up to 5000 feet. Completely transparent 
to the system: no software changes of 
any type are necessary. 

RS232 TO RS422 

• Converts bi-directionally 

between RS232 and RS422 

• Use as a short haul modem 

• Plug In and go. No software 

changes required 

AD422 (Requires 9VDC) $79.00 
AD422-1 for 110VAC 89.00 


RS232 TO RS485 
2 wire 

• Makes your RS232 port an 

RS485 port 

• Supports up to 40 RS485 

devices 

•Automatically determines data 
direction. 

• Signal powered version 

available 

ADA485 (requires 9VDC) $79.00 
ADA485-1 for 110VAC 89.00 

ADA485L signal powered 84.00 


RS232 TO RS485 
4 wire 

• Converts an RS232 port for 

use with RS422 or RS485 
devices 

• Supports up to 40 RS485 or 

RS422 multidrop devices 

• Adds multidrop capability to 

RS232 devices 

• Automatically determines data 

direction. 

ADA425 (requires 9VDC) $89.00 
ADA425-1 for 110VAC 99.00 


Mention this ad when you order and deduct 5% 
Use Visa, Mastercard or company purchase order 


code 

N9G 


JCmCl 


WWW.2CMC.COM Fax:(203)775-4595 


Connecticut microcomputer, Inc. 

PO BOX 186, Brookfield,CT 06804 (203)740-9890 


Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 


Features 

• 20 kHz real-time bandwith 

• Fast 32 bit executable 

• Dual channel analysis 

• High Resolution FFT 

• Octave Analysis 

• THD, THD+N, SNR measurements 

• Signal Generation 

• Triggering, Decimation 

• Transfer Functions, Coherence 

• Time Series, Spectrum Phase, 
and 3-D Surface plots 

• Real-Time Recording and 
Post-Processing modes 

A pplications 

• Distortion Analysis 

• Frequency Response Testing 

• Vibration Measurements 

• Acoustic Research 

System Requirements 

• 486 CPU or greater 

• 8 MB RAM minimum 

• Win. 95, NT, or Win. 3.1 + Win.32s 

• Mouse and Math coprocessor 

• 16 bit sound card 



Priced from $299 

(U S. sales only - not for export/resale) 

DOWNLOAD FREE 30 DAY TRIAL! 

www. spectraplus. com 


Pioneer Hill Software 
24460 Mason Rd. 
Poulsbo. WA 98370 
a subsidiary of Sound Technology. Inc. 


PHS 


^7 


Spectra Plus 

* FFT Spectral Analysis System 


Sales: (360) 697-3472 


Fax: (360) 697-7717 


e-mail: pioneer@telebyte.com 
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“I Got 

The Career I Wanted 
And The Pay I 
Deserve. 

You Can Too!” 

Earn up to $20/Hour and 
more as a PC Specialist 


o 


\ 

Spr 


Were you passed up for the pro¬ 
motion because someone had the 
computer skills you didn’t? Are you 
entering the job market again? Or, 
do you want your business to run 
more efficiently? 

A lot of ambitious people, like 
you, have been asking these same 
questions. Foley-Belsaw has the 



answer. The Personal Computer 
Repair Course. 

With Foley-Belsaw’s Computer 
Repair Course, you’ll get the com¬ 
puter skills to land a better job or 
start a business of your own.Trained 
Computer Repair Technicians can 


earn $25 to $40 an hour 
and thats just a start. In 
a business of your own you can 
charge $75 to $125 an hour for 
many repair jobs. 

The Computer Repair Course is 
complete. You’ll learn using basic 
step by step easy to understand lan¬ 
guage. Soon you’ll be proficient at 
all types of advanced repair proce¬ 
dures. With your new skills you can 
earn a good living and start living 
better - regardless of your previous 
computer experience. It’s just that 
simple. 

Get The Foley-Belsaw 
Training Advantage 

Since 1926, Foley-Belsaw has 
been helping people build a better 
future. We provide you the training, 
technical support and resources to 
succeed. You set your own study 
pace and train at home. Our SkillPak 
lessons teach a variety of computer 



operations. You practice as much as 
you want.There aren’t any deadlines 
and most students complete the 
course in a few months - at home 
and in your spare time. 

Turn your doubts into dreams. 
Get the career you want and the 
pay you deserve. Call or send for 
your free opportunity kit for the 
Computer Repair Course or in the 
electronics field that interests you. 
Opportunities await you. The infor¬ 
mation is free and there is no oblig¬ 
ation. 

Fill in and , 
mail coupon below or 

Call Toll-Free 
1-800-487-2100 Ext 19 
to receive full 
information and details 
free by return mail 

DO IT TODAY! 


7 Computer Repair, Maintenance & 
• Upgrade: (NEW) Service the 
information superhighway as a skilled 
computer technician.The computeriza¬ 
tion of America can mean big money 
to you. 

2 i Computer Programming: 

• Skilled programmers are in 
demand and technology is the wave of 
the future. Secure your future. Learn 
computer languages and programming 
skills. 

3 TV/Satellite Dish: 

• Entertainment is big business. 
Here’s your lucky break. Earn top 
dollar as a skilled satellite dish techni¬ 
cian. 

/ t Electrician: The opportunities 
jT« are endless. As a trained commer¬ 
cial or residential electrician your 


future is sure to be bright. Earn while 
you learn in this fast-growing field. 

5 VCR/DVD Cleaning Maintenance 
» & Repair Learn troubleshooting 
skills for repairing and servicing VCRs 
and earn up to $50 an hour. 

/f Networking Specialist: Fast- 
\Jm paced America depends on 


efficiency. Networking specialists can 
earn great money tying personal com¬ 
puters together to make efficient 
operating systems. 

7 ' PC Specialist : Learn word pro- 
• cessing, spreadsheet and database 
applications. 


62 


“Even before I finished my course, I 
got my first raise. Thank you Foley- 
Belsaw. " r , 

John O., Chicago, IL 


i 


Foley-Belsaw Institute 

^301 Equitable Road • Kansas City, MO 64120 


Please Check Only ONE of the Following: 


□ YES! Rush me a free information kit on the Computer Repair 
Course right away. 321 


□ VCR/DVD Repair, 320 

□ Computer Specialist, 325 

□ Computer Programmer, 323 

Name _ 

Street _ 

City _ 


□ TV/Satellite Dish, 322 

□ Electrician, 326 

□ Networking Specialist, 324 


-State . 


Zip 


Or Call Toll-FREE 1-800-487-2100 Ext. 19 
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75m W ARGON LASER. Brilliant Turquoise beam, 
Uniphase Model 2213-75 w/2113 power supply. 

The 488nm, TEMoo mode is something to see! Power 

for a 'serious' display. Excellent plug and play J 

condition. Power supply (used! can be controlled 

remotely with optional interfaces. Standard 220VAC Hj 

operation. Compact power supply and fan cooled 

head. Less than one third the regular price. Unused 

heads. Reg. $6000, SPECIAL.$1595_ 


NOW YOU CAN SEE WHAT THE "FISHES ARE DOIN' " 

GO UNDERWATER (to 60 ft.) Waterproof B&W CAMERA & 

• INTERNAL, INFRA-RED ILLUMINATOR! 

Sleek black anodized, BRASS, housing is O-Ring sealed 8. 
WATERPROOF. Adjustabe mount included. Specs: 1/3* CCD, 
400 Lines resolution, 0.05 Lux sensitivity, AGC, Auto Shutter. 
Operates on 12VDC ©225mA, 4mm, 78° FOV lens. A real 
glass lens. NTSC video out. Superior construction. SENSITIVE 
to IR. Ultra small Size only: 1.25*diam. X 2* long. With 60 ft. cable. Great for general outdoor 
use also. SPECIAL, GM-300KIR..$199ea. 


TEKTRONIX 335, MINI SCOPE, Can be AC or DC Powered. 

35MHz bandwidth and lmv/Division vertical 
b| w w sensitivity combine to make this compact dual trace 

H >fj CSJrj ^ scope a true field service performer. Size:13.6'Lx9.3* 
f ~ a „ W x4.4*H Weight: 10.5 lbs Can be operated from 90 to 

1 n 264VAC, 48 to 440Hz or 11 to 28VDC. External jock for DC 

! input. Package includes probe, manual, calibration and 

.-miaT - 6 month warranty. New....$3000 Now....$449 


TEK 494P SPECTRUM ANALYZER, 10KHzto21GHz 

TEK494P. Provides the widest 
calibrated frequency 

range of the Tektronix line. Covers .— 

lOKHz to 21GHz with 30HZ to Hr r fe^l j £ f J Ik 

1MHz resolution range,-125dBm B Cl m r|| —jy 

Frequency Response. Amplitude [ j^jfl |T-1 2 

range:-t-30 to-125dBm. Display l.H fpjTDi'GJ ' * 

dynamic range: 80dB. Built in B’ *TT«rS -i 

frequency counter to 325GHz. ^ »^‘*J^R||mB' 

Help manual in ROM. Intelligent MBS' | <ig | ^ 

markers with signal processing 

functions. Direct keypad entry of 

control parameters. Nonvolatile memory allows storage of up to nine front panel settings 
and nine waveforms. A permanent record of CRT display is available fron the direct plot 
capability. Unit is fully GPIB programmable. Help mode explains front panel controls and 
signal processing functions. Now is your chance to obtain a top notch spectrum analyzer at 
an excellent price. This unit is in excellent condition. SPECIAL.$7500 


DUAL, 20VDC @ 3A, LAB POWER SUPPLY, HP 6253A 

Two independent outputs of 0-20 volts @3 amps. Extremely low ripple © only lmV. Each with 
_ constant current & constant voltage mode, as well as 
r ~** _ J * ] tracking & OVP, front and rear floating outputs, rack 

j mountable. New.....$l 350 Now.$249ea. 


MINI, LINEAR MOTORIZED MOUNT, This high 
quality mini slide provides 2.4* of travel for it’s 1* x 1* alum. |HQ 
plate riding on two 0.18' diam steel rods. Motion is via a 
toothed belt drive from a 1.8° per step, 8 ohm stepper motor. H 
1 full step - about 0.008* of travel. Overall size: 6*L x 3.5*W x 
2.5*H, Dual optical end of travel sensors. Alum, construction. $24ea. 


DIGITAL THERMOMETER. 

New, ANRITSUI, HL600. Palm sized, 
with large LCD with EL backlight. 
Displays: Actual. Min. and Max.at the 
same time. Other fuctions include: 
Averaging, C or F and 0.1 or 1 degree 
resolution. Includes type K thermo¬ 
couple. manual ,Cal certificate. 
Requires 4AA batteries. Included. 


New, Boxed, 


Brand New, Video Motion Sensor. Model VM10. Attach to any standard video 
si gnal and you ve got an elec tronic 'watchman* diligently watching the entire scene. Or any 
adjustable sized area within the scene. Such as a doorway or 
m even a drawer or cabinet. A state of the art security aid. The 
HHHHBBSBHBI unit will dose a contact when it senses a change. Use it to 
turn on a VCR or call the hounds. Auto or manual reset. Compact, ac powered. Adjustable 

sensitivity. Video loop through. NEW VM1 Q..$189 _ 

ULTRA MINI and WEATHERPROOF, ’LIPSTICK’ CAMERA 
Sleek black anodized, alum, housing. O-Ring sealed & RAINPROOF. Adj. 
tilting mount. 1/3* CCD, 380 Lines. 0.3 Lux, AGC. Auto Shutter. 9-12VDC 
©100mA. 4mm, fl.8.78° FOV real glass lens. NTSC video, clounce! IR 
SENSITIVE. 23mmdX50mm. 36* cable with BNC video & DC barrel jack. 

PINHOLE Model. So tiny you can install it directly into a door. Only a 0.9* 

diameter hole! Specs as above. 90° FOV Pinhole lens. 1/2 once! Size only 

23mm d.x35mm long. Think of the places you could put this little jewel. ^|fl|B . 


ABSOLUTE OPTICAL ENCODER, OMRON, E6C-A 
256ppr, 8 bit accuracy. 12VDC power. 6mm diam. ball bearing 
shaft. 50mm diameter X 78mm deep. Removed from equipment, 
excellent condition. Similar to photo with sq. mtg. flange. 

LIMITED QUANTITY..$79ea. 


\S swSSflja projects. Size: 5.9*L x 3.7*H x 1.9*D 2 for $20, or 10 for $89 

NEW, 2.4GHz VIDEO * STEREO AUDIO/ TRANSMITTER 
with SONY, CCM-PC5 COLOR CAMERA. 

Originally sold for $500! Now available for a frodion of that 
price. Great looking styling. Camera has a very stable, 

adjustable tiliting base, front panel 
' -ezzi LED pwr. Indicator and sensitive built in 

I t eledret mic, providing excellent audio 

. _ J and video performance from one compact package. Simply conned 

j^SBMBB Ks camera to the completely self contained 2.4GHz transmitter. All 
^ _nnr cables supplied. You can transmit up to 700 feet clear line of sight! 

Companion matching receiver works with any TV or VCR. Internal patch antennas. Camera has 
adjustable focus 6mm lens. 0* to infnrty, macro capable! Auto power off when the privacy 
shutter is closed. Power is 7-13VDC. (all pwr. adapters and cables included) 1/3* CCD. 330Lines 
res. 35% better than standard VHS! Can als be used to transmit VCR oputput to another TV. 
SPECIAL 2.4GHz SONY-ASTROVIEW.... $189ea. or 2 for $339 

$129 


SPECIAL. $99ea., GM-200K-STD or PINHOLE lens 


ULTRA MINI, WEATHERPROOF, NEW’COLOR LIPSTICK’camera. For those 
applications that must be color, this is it. Black anodized, aluminum, 
housing is O-Ring sealed & RAINPROOF. Adjustable tilting mount 
included. Specs: 1/3* CCD. 400 Lines resolution. <1 Lux sensitivity, 
AGC. Auto Shutter. 12VDC ©180mA. 4.3mm. 78° FOV lens. A real 
glass lens. Std. video out. Size: 32mm diam. X 65mm long. 24* leads 
with RCA jack and DC jack. Ready to go! with power adapter. 
SPECIAL, GM-400K.$199 _ 


NEW, "STEALTH CAM", MICRO, with AUDIO! 


2.4GHz TRANSMITTER & RCVR. only less camera, 


The sleek aluminum housing fits like a glove! Removeable mounting 
bracket and a 1.3M cable with BNC vid., RCA aud., (internal mic) & DC 
barrel jack for, no sweat hook up. Why fool around with an open PC. 
board? Now you can have the ’STEALTH CAM*. 1/3* CCD, 410 Lines. 0.3 
Lux, AGC, Auto Shutter. Pwr. from 9 to 12VDC ©110mA, 250k pixels, Std. 
model. 4mm. 78° FOV lens. Pinhole model, 90° FOV. A real glass lens. 
Focus from 10mm to infinity. NTSC video out. Only 1.7 ounce! SENSITIVE 
to IR. Size Std: 30mm sq. x 29mm d. PH is 16mm d. WARNING: Don’t 
confuse these models with LOW RESOLUTION. HIGH LUX 
C MOS CAMERAS. GM-2000S-STD or Pinhole, w/audio. 


AN/PVS-2, U.S. MADE GEN. 1, WEAPON SIGHT, 

Complete depot refurbished system incl. soft case. High gain 30K 
to 50K. three stage, intensifier, ABC, 95mm, 4 pwr, fl.2 'CAT* 
lens. 10.7° FOV. ELCAN MOUNT. Operates 40 hours on 4 AA I 
batts., 17.5*Lx3.5*D, 7.7*_ Special....$649_ 


NEW, PANAVISE ADJUSTABLE BASE, Model 400, Varible load control knob and 
exclusive split ball feature have a range of tension which permits moving work 
to any position. A slight additional turn locks the head firmly if place. Only 31/2* 
high. Designed for working close to thebench surface. 4* square mounting base 
for permanent attachment to surface. Steel with Grey color Pana400....$10 


PLEASE FAX US A LIST OF YOUR INTERESTING ITEMS for SALE. 
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CMM 


Monitor/TV Test Equipment 


ip**) 



There is the Computer monitor tester you 
have been asking for. Sweep rates to 
15-64 kHz, MGA, CGA, VGA, lots of 
MACs, even video (mono), GRAY 
SCALE, quick push button operation, 
“Energy Star" testing, and more. AC or 
Battery. 

PRICE: $499.95 



Now you can repair and test Computer monitors 
with ease. With sweep rates up to 64Khz., eight 
step gray scale white screen, single color mode. 
Mac II, EGA, CGA support, you can run almost 
ANY PC monitor. And it is EASY to use. Color 
front panel displays show just what you should 
see. Don’t let its' small size fool you. It is 
the most powerful handheld available, and it 
supports ALL basic VGA modes (some don’t). 
It is suitable for bench or field operations. Battery 
ot AC op«ration. p RICE . $2es 

Mmfc&s ffl iPm 

<4 yy js* 



The TV Pro is just the tool for your repair bench 
It provides Video. S-Video. and RF outputs. It also 
has the most important pattern. GRAY SCALE! 
You can't set up a color TV without it All with 
NTSC standards and COMPLEX sync. The RF 
output also includes an audio tone and STEREO 
signaling With colorbars. gray scale, crosshatch 
with dots you can set and test quickly. 

Checker TV Pro. .PRICE: $499.95 

The TV Jr is a small NTSC video generator with 
colorbars crosshatch with dots white red blue 
green and black screens Small enough to fit in 
your pocket, powerful enough to drive the largest 
projection TV! 

Checker TV Jr.. ..PRICE: $129.00 


T1 Computer & Monitor 
Maintenance, Inc. E 
1-800-466-4411 • 770-662-5633 
http://www.computermonitor.com 



And 


Unbeatable 

PRICES! 


CABLE TV 


DESCRAMBLERS 
CONVERTERS • FILTERS 
VIDEO STABILIZERS 


> 30 Day Trial 

> Product Catalog 
>• 1 Year Warranty 


100% MONEY BACK GUARANTEE 


FREE 



Let us point you in 
the right direction 

rrow 



Technologies 

Omaha, Nebraska 


888-554-ARR0W 


888-554-2776 






LAB-1 

(1.5’x 2.0’x 0.75") 


PHONE, FAX. WRITE 
OR E-MAIL WITH YOUR 
MAILING ADDRESS 
MUST MENTION 
OFFER “LAB 199’ 

PRE PUNCHED END PANELS 
ALSO AVALA8LE 
9 BOX SIZES 
25 PREPUNCHED 
ENO PANELS 


ALSO IN STOCK AT: 

JENSEN TOOLS: 800-438-1184 
MCM ELECTRONICS: 800-543 4330 
TECH AMERICA: 000442-7271 


ALL ALUMINUM CONSTRUCTION LOW COST 

OFFER GOOO ONLY N THE 48 STATES ENOS DECEM8ER 20. 1999. LAST ONE 
REQUEST PER CUSTOMER MAILED 1ST CLASS. ALLOW 1 -2 WEEKS FOR DELIVERY 


ORDERS 800-634-3457 • FAX 800 551-2749 
3> OFFICE 702-565-3400 • FAX 702-565-4828 
www.8escom.com ■ info@8escom.com 
SESCOM, INC 2100 WARO DR. HENDERSON. NV 89015 

StSCOM. INC • no* raaporpfel. tw madMrtant typographic*! error. 

—* - —‘-“— - 


3 Axis Motion Control System 
Complete, ready to run 
$ 295.00 4 12.00 S/H 

Build or adapt CNC mills. CNC routers. Robots. Etc. 
Includes: 3 Stepping motors (70 oz/in 200 steps/rev). 
External board (connects to parallel port of a PC). Power 
supply. Cables. Manual and the MAXNC drive software, 
with linear, circular and helical interpolation, acceleration 
deceleration, full contouring, 'G' code programming, 
screen plot, code generation from CAD (CAM), and more. 
For more information, 
phone or write to: 

MAXNC 
6730 West Chicago 
Suites 2 & 3 
Chandler. AZ 85226 
Ph (602) 940-9414 
Fax (602) 940-2384 





Robots! 


muimwiDPCiTs it rtf c on 

jHT 

^ Or write to us: 

4286 Redwood Hwy #226-137j 
San Rafael CA 94903 

^ Phone 415-491-4600 • Fox 4)5-491-4696 
Email info@mondo.com 
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www.dalbani.com 


Computer 

Cases 

Lexon® 

*4511 

Nickel Chassis 
with built in 
250 power 
supplies 
7 ATX Slots 
7 AT Slots 

FCC Approved 



Item # 95-4025 



Amplifiers 


120 Watt 
Seperate 
Bass/Treble Switch 


Item # 89-3470 



Item # 17-7395 



Soldering Station 

<MPi 

Variable Power 
Control (5-40W) 
Interchangable Tip 
& 


Item# 51-1505 


MAGNAVOX 

Remote Control 


Min. 5 pieces 

Controls 
3 Units 
TV, VCR, 
Cable Box 


Item # 82-1380 




nc/i 

Video Tapes 


Min. 10 


6 Hours 
Hi-Fi Sound 


Item # 50-1005 



SONY 

PlayStation 


Laser Pit 

Original Sony# KSNM^uacm 


Item # 46-4720 




Multimeters 



CALI TOIL FREE 



e-mail: savings@dalbani.com 


Clearance 

*24" 


Aluminum frame 
Tool Case 


Item# 50-1890 Biac 











SPECIM SHIPPING RATE 


-?m 


$ 20.00 

Minimum Order 

not including shipping & 





m 


2ND 


SkYAlB 



jEyj plus shipping 
. J and handling 

Up to 5 lbs anywherl infche U.S.A 
cludind Alackaj Hawaii & Puerto Rico. 




■■ 
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Any waveform you want! 



New 

Features: 

✓ 21.5 MHz 

✓ .01 Hz steps 

✓ multi-unit 
phaselock 


Telulex Inc. model SG-100A 


Synthesized Signal Generator 

Clean sinewaves DC-21.5 MHz, .001% accuracy! 

.01 Hz steps. DC Offset RS232 remote control. 

Arbitrary Waveform Generator 

40 Megasamples/Second. 32,768 points. 12 bit DAC 

• Function Generator 

Ramps, Triangles, Exponentials & more to 2 MHz! 

i Pulse Generator 

Digital waveforms with adjustable duty cycle 






DC to 21.5 MHz linear 
and log sweeps 


Int/Ext AM, SSB, 
Dualtone Gen. 


Int/Ext FM, PM, 
BPSK, Burst 


Ramps, Triangles, 
Exponentials 


Pulse Generator 

Telulex 





Noise 


Arbitrary Waveforms Unlimited Possibilities! 




2455 Old Middlefield Way S Tel (650) 938-0240 http;//www.Telulex.com 

Mountain View, CA 94043 Fax (650) 938-0241 Email: sales@Telulex.conn 
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Network Service Tool Set 


Popular installation and service tools for networks, modems and 
telephones. All hand tools are professional heavy duty type. 

Use the compact tester on 10BASE-T (UTP & STP), thin 
Ethernet (BNC), 8-position Token Ring, AT&T 258A and 
EIA/TIA 568A/B. Automatically scans cables for continuity, 
wiring sequence and polarization. Tests STP cable ground. 
Testing installed cables is easy with Remote Terminator • 
and gender changers (UTP and BNC). 9V battery included. 


PC Service Tool Set 


Contains all tools needed to troubleshoot & service 
IBM-compatible PCs. Set includes: 


• AMI Diagnostic Software 

• POST Card 

• Logic Probe 

• Digital Multi-Meter 

• AC Receptacle Tester 

• Serial Adapter 


• Coax Stripping Tool, RG-58 & RG-59 

• BNC Crimping Tool, RG-58 & RG-59 

• Modular Cutting/Stripping/Crimping 
Tool (4, 6 & 8-Position) 

• Multi-Network Cable Tester 

• AC Receptacle Tester 

• Cable Cutter 

Order No. 55625 $197.00 


PC Diagnostic Tool Set 


• AMI Diagnostic Software 

• POST Card 

Order No. 55555 $89.00 


Network Installation 
Tool Set 


• Serial & Parallel 
Loopback Connectors 

• DIP 1C Puller 

• PLCC 1C Puller 

• Grounding Wrist Strap 

• Key Top Puller 

Order No. 55000 $198.00 



"I 

H 


• Network Tool Set 55625 
without the Multi-Network 
Cable Tester. 

Order No. 55600 $99.00 

Call for your FREE Catalog 

Graymark' 

P.O.Box 2015 Tustin, CA 92781 
http ://www.labvolt.com 



CALL TODAY! 

800-854-7393 
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°all, write, 
° r E-MAIL Fq 

Fr ee 96 P . 

catalog. 

Outside the U s 


ORDER TOLL FREE 


QUALITY 

PARTS 


FAST 

SHIPPING 


DISCOUNT 

PRICING 


MINI-RIGHT ANGLE 
GEARHEAD MOTOR 
WITH CIRCUIT CONTROL 


INCREDIBLY LOW PRICE! 
Sony Color Video Camera 
with Audio 


20 Character X 4 Line LCD 


Optrex # DMC 20434-CEM 

(PWB 20434-CEM) Jr . 1 

5 x 8 dot format. I 
3" x 1” viewing area, j 
3.88" x 2.38" module. - 

Removed from new b---* 

equipment. May have felt padding on metal 
bezel. 14 pin single row header is pre-attached, 
Spec/hook-up sheet included. 

CAT# LCD-46 $7^2 


Omron # R2DG-41 M 

Built-in control circuits —^* 3 

allow this motor to be ^ 
used in a continuous 
or a pulsed mode. In 

continuous mode the final drive gear OM 
turns at 22-45 RPM (3-6 Vdc). In the ^ 
pulsed mode the final drive gear turns one 
revolution each time the controller is 
momentarily pulsed. The motor assembly is 
1.75” x 1.25” x 0.5" overall. The nylon final 
gear is 0.62 diameter and has a little nipple 
slightly off-center to which a small push-rod 
could be attached. Motors are in good con¬ 
dition, removed from equipment. Hook-up 
instructions included. 

CAT# DCM-110 $ 7 —. 


Sony# CCX-Z11/S1. 

Brand new color video I ^ 
camera with audio. I 
Ideal for surveillance 
or video con- 
ferencing. 

Good-looking, /s/fr 

compact design, 

only 3.5" X 2.33" X 1.05”. 

Adjustable lens. On-off §/// 

power switch. RCA jacks for 
video and audio outputs. Includes 
4.5 Vdc power supply, output cables and 
adjustable desktop camera stand which can 
easily be used as a wall or ceiling mount 
bracket. Get one now...at this price they won’t 

lasl CAT# VC-1100 *rt/>00 


Microphone For Fish 


Consists of a dart-shaped underwater trans¬ 
ducer on a 21’ wire and a small 
amplifier. According to the man- 
ufacturer, it enables I 

you to hear the fish strik- aM"<T 
ing your bait, thus 
allowing you to 
catch more fish. 
don't have the instruc- 
tions, and you will need some head- J , 
phones with a 3.5 mm phone plug. Alsott 
requires 4 AAA batteries (not included). 11 
Transducer is 3.3" long. Amplifier jfl I 
assembly is 3.5" x 2.4" x 1". _/II 
CAT # AQS-1 $KQ0 «l 


3 or more $85.00 each 


ENCLOSED SWITCHING 
POWER SUPPLY 


12 Volt Lamp and Socket 


Voltek Corp # SPEC7188B . 

Input: 100 - 240 Vac 
Outputs: + 5 Vdc @ 3.70 A, 

+12 Vdc @ 0.60 A, 

-5 Vdc @ 0.05 A, ® 

+5 Vdc Trickle @ 

0.1 A. Metal 
encased switching 

supply. Standard three-prong I EC socket 
power input. 7 conductor, Molex-type connec¬ 
tor output. 9" x 2.1" x 1.36”. UL recognized. 
Removed from new equipment. . 50 

CAT # PS-27 


A great lamp assembly 
for display or special 
effects lighting. < 

Consists of a remov- N^S88 
able 12 volt wedge base ^8 
bulb #921, 12C21CP ^ 

wedge base lamp that draws 
1.2 Amps. Assembly is 2.6” X 
0.95" X 0.75". 19" pigtail leads. 
Large quantity available. 

CAT# LMP-7 


Padded Carrying Case 


Good looking 
tective carrying 
case for 
or 

Walkman M 

players, tools, 9 

guns, photo- * 

graphic or electronic 
equipment. This well-built black 
canvas bag has 0.5" thick high density padding 
all around and nylon inner liner. 1.5" wide 
webbed handle and detatchable shoulder 
strap. Heavy duty zipper. Interior pocket and 
adjustable velcro compartment. Interior area: 
16" X 6” X 2.5". These are new bags with a 
company logo (Interactive Network) on a patch 
on one side. _ nn 


3000 MCD ULTRA-BRIGHT 
RED LED 


HI-8” Video Cassette 


SONY Hi-8 Top quality, 
metal particle 120 minute 
video cassettes. Used 
for a short time, then 
bulk-erased. Each 
cassette has its own 
plastic storage box. 

CAT # VCU-8 


Everlight # 383URC-2/TR1-C(R) 
Red, “Ultra-bright" T 1 3/4 LEDs 
“Tape-and-reel” parts. These are 
5 mm diameter water-clear LEDs 
that light bright red at 20 ma. 
CAT# LED-50 I 


each 


MAIL ORDERS TO: FAX (818) 781-2653 • INFO (818) 904-0524 

ALL ELECTRONICS CORP. INTERNET http://WWW.allCOrp.COm/ 

DvJA bb7 

van nuys, ca 91408-0567 E-MAIL allcorp@allcorp.com 

NO MINIMUM ORDER • All Orders Can Be Charged to Visa, Mastercard. American Express or Discover • Checks and Money Orders Accepted by Mail • 
Orders Delivered in the State of California must indude California State Sales Tax • NO C.O.D • Shipping and Handling $5.00 for the 48 Continental United 
States - ALL OTHERS induding Alaska. Hawaii. RR. and Canada Must Pay Full Shipping • Quantities Limited • Prices Subject to change without notice. 


MANUFACTURERS - We Purchase EXCESS INVENTORIES ... Call , Write , E-MAIL or Fax YOUR LIST. 
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PCBLAYOUT 

Software For Windows • FREE 


O Download our board layout software 
0 Design your 2 sided plated-through PCB 
0 Send us your layout over the Internet 


In 2-3 business days. UPS delivers 



mm 




100 Mbit Networking 


for Small Office/Home Office at 10 Mbit 4/12/99 
pricing: Complete Kit for 2 machines, 5-port 
auto switching 100/10 Mbit D-Link hub, 2 100/ 
10 Mbit cards with PCI interface, 2 x 25’ CAT5 
cabling (add $0.25/ft for longer runs) $ 129 

Avoid Ethernet Collisions, 
speed up your network, re¬ 
place your hub with a switch! 
Eight (8) 10/100 auto-negotiating non-blocking 
switch ports with full duplex capability for a 
combined 1.6 Gbit bandwidth $299 

1,2,4,5,12 and 16 port switches and switch/ 
hub combinations with up to 27 ports available, 
please request information. _ 

tech-specialities, inc. 
(800)864-5391, fax: (713)307-0315 
email: sales@ts.nu, web: www.ts.nu 
Ask for our Free Shipping option! 
Catalog with detailed info on networking gear, 
illustrated, with technical tips free! 



The Hack & Crack Bible 

on CD-ROM 

Includes all Software , Documentation, 
Plans, and PCB Layouts! 

Unlock the secrets of: WAV 

• DSS & Smart Cards 
-Programming & Schematics 

• Cable Test Devices 

• Sony Playstation f i 

-Mod Chip/CD Backups/Emulation 

• Backup Sega & SNES Console Cartridges 

• Sega & SNES Emulation on your PC or Mac 

• Ware/ - where to find them on the Internet 

• Cellular Ilack/Phreak/Mod 
« And Much Mon'! 

PC & Mac Compatible CD-HOM 
VISA • Mam 


rUari! J AuMrUiLiL&jsp&i 

To order, call Worldwyde @1-800-773-6698 
21365 Randall Street • Farmington Hills, Ml 48336 
Visit us on the web at www.worldwyde.com/hack 





World’s smallest 
plug & play system 
about Cxi” j 


Direct from Manufacturer 

We will beat any competitor s price 


CABLE SECRETS!!! 


Build your OWN cable 
box “test” devices! 

Why pay $100.00 or more for a “test” device 
that someone else made? Make your own! 
Includes complete source code and plans 
for the most commonly used cable boxes. 
Unlock all of the channels on your box! 

Or start your own lucrative business! 

Complete source code.$79.95 

Code for individual boxes.$29.95 


DSS SECRETS-Vol. 2 


Step-by-step instructions on programming 
your own DSS access card. Unlock all channels 
on your own card! This is the most current 
information on the market! Includes software, 
plans, and hardware sources. Book & CD-ROM. 
DSS Secrets Vol. 2.$49.95 


VISA • MasterCard • American Ex press 

To order, call Worldwyde 3 1-800-773-6698 
21365 Randall Street • Farmington Hills, Ml 48336 
Visit us on the web at www.worldwyde.com 


Call for a free catalog (305) 667-4545 
SECURETEK Fax (305) 667-1744 
7175 SW 47 St. #205 • Miami, FL 33155 


PIC Programmer Kits 


ouper value: 


Coi 

CPS9i 


\« Program all 8, 
28&40 Pin 

.c&H S^JPICs in the 

12C5xx. 14000 and 
16Cxx series (except 16C54- 
58). • All components. PCB 
and Instructions included. • Parallel port of PC is used 
with straight through (25 pin) cable (not supplied). • Kit 
uses the P16PRO shareware which is downloaded from 
the web and registered for $20. • Can program 64 pin 
PICs with adapter (not supplied).# For more info and 
other PIC programmers visitwww.electronics123.com 


Running Lights Kit 


r pai 

discos, shop win¬ 
dows and X-mas 
decorations. 8 LEDs \ 
switch on and off in 10 push but- »* 
ton selectable patterns. 8 different speed levels 
for a total of 80 combinations! Includes PCB. 
components & instructions. Based on a microcon¬ 
troller. Can operate light bulbs by using TRIACs. 
(8xTRIACs are $6 extra) *S&H to Canada is_ $7.95 


Toll Free: 1-888-549-3749 (USA&Canada) 
Tel: (330) 549-3726. Request a FREE catalog or visit us 
at: www.electronicsl23.com for more products. 
Amazon Electronics. Box 21 Columbiana OH 44408 


LASER MODULE 




Auto Power Control 
Collimated Laser 
Compact Size 
100,000 hr lifetime 
No Electronics Required 



Visible Laser Modules(635-670 nm) 

TTL Modulated Laser Modules S' from 
Line Generator Laser Modules ( $ 29 (US) 

Infrared Laser Modules(780-830 rmnip* v 


LASER POINTER 


Focus Adjustable 
Elegant Design 
Solid Metal Body 


Pen Style Laser Pointer (1500 ft vWbilty) ( $19.95 (US)j 
Key Cham Laser Pointer (1500 ft vUibilty) V v V >J 

Available in silver and. black finish. 

world star Tech. Ask for free catalog 

T#l:(410)204 6208 Fax:(418)590 7619 

http://wvwv.vror1dstartech.com e-mail: lnfo@wortdstartech.com 


www.jm-micro.com 


PIC In-Circuit Emulator 
for the PIC 16Cxx from $295 
PIC Programmer $ 155 

80C552 (8051) Development 
Training System $235 

68HC11 SBC $120 

ROMY-16 EPROM Emulator 
from $195 

Universal Microprocessor 
Simulator/Dcbuggcr (including 
Assembler, and Disassembler) 
$100 each CPU 

J&M Microtek, Inc. 

83 Seaman Rd, W Orange, NJ 07052 
Tel:(973)325-1892 Fax:(973)736-4567 


ELECTRONIC COMPONENTS 


J-Tron. an elec¬ 
tronic compo¬ 
nents distributor 
serving manufac¬ 
turers and hobby¬ 
ists. 

• Capacitors 

• Resistors 
•Test Meters 

• Kits 

• NTE Devices 

Web wwvvj-tron.com 

Visit our 

CALL TODAY! 

website & 

888-595-8766 

enter our 

24 Hour Fax: 

contest for a 

973-478-8708 

test meter. 


















































PIC PROJECTS 

Book & CD-ROM 


Many PIC Projects for Beginners & Experts! 
Includes Software, Documentation, und PCB Layout 

•LCDs 

* *X10 — Home Automation 

•Serial Port Interface 
• On-Screen Displays 

• Data Logging 
• Serial-Parallel 
•And Many More! 


Printed Circuits 
in Minutes Direct 
From IciserPrint! 


Serial Video Text 
Display Module 


OVER 50 
iMOOfts 


FRIENDLY LITTLE 

MICRO CONTROLLER 

(single )' 


...packs a MEAN punch 

1 a.k.a. “Steroid Stamp” 

•39 I/O+ 8 A/D (10 bit)* 

• I28K SRAM + I28K Flash* 

• LCD/Keypad Interface • 

• Fast 16 bit Motorola CPU • 

• Affordable C Compiler • 
Comprehensive s/w Library • 


Higgl PIC Programmer 


Programs all PIC16C55x/6x/7x/8x/9x, 
PIC 16F8x, and PIC12C devices. 
Optional ZIF adapters for SOIC & PLCC. 
Includes all necessary software. 
_ Only 139 » 


YJ2& - Amzrh'VJS&sprzM 

To order, call Worldwyde @ 1 - 800 - 773-6698 
21365 Randall Street • Farmington Hills, Ml 48336 
Visit us on the web at www.worldwyde.com/pic 


New BOB-II superimposes up to 308 
characters on NTSC/PAL video or gen¬ 
erates video. 30-pin SIMM design, fast 
RS-232 serial interface, easy to use for: 
Video Inspection - NDT 
Home Automation - MATV 
Surveillance - CCTV - ATV 
Remotely Piloted Vehicles 
Gaming - Racing - Sports 
Process/Experiment Monitor 
Robotics - Electronic Signs 


1. LoserPrint 

2. Press On* 51 

3. Peel Off 

4. Ctch 


8 1/2" x 11-1 
* Or Photocopy 
**Use standard 
household iron 
or P-n-P Press. 


Use Standard Copper Clad Board 
20 Shts $30/ 40 Shts $50/ 100 Shts $100 
Visa/MC/PO/Ck/MO $4 S&H 

Techniks Inc. 

P.O. Box 463 
Ringoes NJ 08551 

ph. 908.788.8249 fax 908.788.8837 
http:Wchelsea.ios. comV-techniks 

Retoil Deoler Inquires Invited 


Complete Information at: www.decadenet.com 

Decade Engineering 

B r “~“ 5504 ValView Dr. SE, Turner, OR 97392 

_, Tel: 503.743.3194 ~ Fax: 503.743.2095 


10 Hr. Telephone 
Recorder $69.^ 


"An Online Warehouse offering 
the most advanced video sun'eillance 
technologies available today" 


AOVANTECH EE TOOLS NEEDHAMS DATA I/O ICE TECHNOLOGY HILO 
SYSTEM GENERAL CHROMA MOOULAR CRCUIT TECHNOLOGY XEITEK 


FCC Approved 


PROMAX EMP-20 MEGAMAX MEGAMAX4 SiMM/SP TESTER EMUPA 


CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX 
629 ICE TECH MICROLV 795 CHROMA SIMM/SIP 

650 EETOOLS ALLMAX + 359 MOD-MCT-EMUPA/R 

409 EETOOLS MEGAMAX 279 MOD-MCT-EMUP/R 
509 EETOOLS MEGAMAX4 49 EPROM 1G TO 512K 
369 XELTEK SUPERPROII 69 EPROM 1G TO 1 MEG 
409 XELTEK SUPERPRO IIP 99 EPROM 4G TO 1 MEG 
249 XELTEX SUPERPRO L 199 EPROM 16G TO 1 MEG 
165 XELTEK ROMMASTERII 89 EPROM T G TO 8MEG 
4 79 MOD-MCT-EMUPA 129 EPROM 4G TO 8MEG 
739 STAG ORBIT-32 250 EPROM 8G TO 8MEG 


Automatically starts recording when the phone 
is picked up and stops when you hang up. 
Records both sides of the conversation! 

Telephone recording controller only $15 
3 Hour Micro Telephone recorder with tape $49 


FREE CATALOG 
www.mscelectronics.com 


Online Newsletter • “An informative 
approach to CCTV cameras, equipment 
and applications ." Sign Up Today! 


LABKXX4A MCROMASTB* SUPERPRO AUMAXPlUS 


MSC Electronics 

PO BOX 461 Jessup, MD 20794 
mm (301) 497-1600 
A FAX (301) 497-1925 


Mb www.9flneraldeviefl.c0w E-Mail idevice@batf.com| 


^Intec Automation Inc. 

v: 250-721-5150 

www.steroidmicros.com 

fx: 250-721 -4191 

■ 
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World’s Smallest 
TV Transmitters 


Super Pro FM 
Stereo Transmitter 


We call them the 
'Cubes’.... Perfect 
video transmission 
from a transmitter 
you can hide under 
a quarter and only as thick as a stack of four pennies- that's a 
nickel in the picture! Transmits color or B&W with fantastic quality 
- almost like a direct wired connection to any TV tuned to cable 
channel 59. Crystal controlled for no frequency drift with perfor¬ 
mance that equals law enforcement models that cost hundreds 
more! Basic 20 mW model transmits up to 300’ while the high 
power 100 mW unit goes up to 1/4 mile. Audio units include sound 
using a sensitive built-in mike that will hear a whisper 15 feet 
away! Units run on 9 volts and hook-up to most any CCD camera. 
Any of our cameras have been tested to mate perfectly with our 
Cubes and work great. Fully assembled - just hook-up power and 
you’re on the air! 

C-2000, Basic Video Transmitter Cube.$89.95 

C-3000, Basic Video & Audio Transmitter Cube.$149.95 

C-2001, High Power Video Transmitter Cube.$179.95 

C-3001, High Power Video & Audio Transmitter Cube... $229.95 


Professional synthesized FM 
Stereo station in easy to use, 
handsome cabinet. Most radio 
stations require a whole equip¬ 
ment rack to hold all the fea¬ 
tures we’ve packed into the 
FM-100. Set freq with Up/Down buttons, big LED display. 
Input low pass filter gives great sound (no more squeals or 
swishing from cheap CD inputs!) Limiters for max ’punch’ in 
audio - without over mod, LED meters to easily set audio 
levels, built-in mixer with mike, line level inputs. Churches, 
drive-ins, schools, colleges find the FM-100 the answer to 
their transmitting needs, you will too. Great features, great 
price! Kit includes cabinet, whip antenna, 120 VAC supply. 
We also offer a high power export version of the FM-100 
that's fully assembled with one watt of RF power, for miles 
of program coverage. The export version can only be 
shipped outside the USA, or within the US if accompanied 
by a signed statement that the unit will be exported. 

FM-100, Pro FM Stereo Transmitter Kit.$249.95 

FM-100WT, Fully Wired High Power FM-100.$399.95 



Binocular SpeciaT] 


r i CCD Video Cameras 


Top quality Japanese Class ’A’ CCD 
array, over 440 line line resolution, not 
the off-spec arrays that are found on many other cameras. Don’t 
be fooled by the cheap CMOS single chip cameras which have 
1/2 the resolution, 1/4 the light sensitivity and draw over twice the 
current! The black & white models are also super IR (Infra-Red) 
sensitive. Add our invisible to the eye, IR-1 illuminator kit to see 
in the dark! Color camera has Auto gain, white balance, Back 
Light Compensation and DSP! Available with Wide-angle (80 3 ) or 
super slim Pin-hole style lens. Run on 9 VDC, standard 1 volt p-p 
video. Use our transmitters for wireless transmission to TV set, or 
add our IB-1 Interface board kit for audio sound pick-up and super 
easy direct wire hook-up to any Video monitor, VCR or TV with 
AN input. Fully assembled, with pre-wired connector. 

CCDWA-2, B&W CCD Camera, wide-angle lens.$69.95 

CCDPH-2, B&W CCD Camera, slim fit pin-hole lens.$69.95 

CCDCC-1, Color CCD Camera, wide-angle lens.$129.95 

IR-1, IR Illuminator Kit for B&W cameras.$24.95 

IB-1, Interface Board Kit.. $14.95 


Mini Radio Receivers! 


Imagine the fun of tuning into aircraft a hun- 

dred miles away, the local police/fire depart- H njgVjJH 

ment, ham operators, or how about Radio 

Moscow or the BBC in London? Now imagine 

doing this on a little radio you built yourself - 

in just an evening! These popular little 1 - 1 

receivers are the nuts for catching all the action on the local ham, 
aircraft, standard FM broadcast radio, shortwave or WWV Nation¬ 
al Time Standard radio bands. Pick the receiver of your choice, 
each easy to build, sensitive receiver has plenty of crystal clear 
audio to drive any speaker or earphone. Easy one evening 
assembly, run on 9 volt battery, all have squelch except for short¬ 
wave and FM broadcast which has handy SCA output. Add our 
snazzy matching case and knob set for that smart finished look. 

AR-1, Airband 108-136 MHz Kit.$29.95 

HFRC-1, WWV 10 MHz (crystal controlled) Kit.$34.95 

FR-1, FM Broadcast Band 88-108 MHz Kit.$24.95 

FR-6,6 Meter FM Ham Band Kit.$34.95 

FR-10,10 Meter FM Ham Band Kit.$34.95 

FR-146,2 Meter FM Ham Band Kit.$34.95 

FR-220,220 MHz FM Ham Band Kit.$34.95 

SR-1, Shortwave 4-11 MHz Band Kit.$29.95 

Matching Case Set (specify for which kit).$14.95 


Tiny FM Transmitters I 


^ ^, Gosh, these babies are tiny - thaf s a 

V® quarter in the picture! Choose the unit 

“ that’s best for you. FM-5 is the smallest 
tunable FM transmitter in the world, picks 
^Ui JCW up a whls P er 10’ away and transmits up 

—ISJV to 300’. Runs on tiny included watch bat- 

-tery, uses SMT parts. FM-4 is larger, 

more powerful, runs on 5-12 volts, goes up to a mile. FM4,5 oper¬ 
ate in standard FM band 88-108 MHz. FM-6 is crystal controlled in 
2 meter ham band, 146.535 MHz, easily picked up on scanner or 
2 meter rig, runs on 2 included watch batteries. SMT (surface 
mount) kits include extra parts in case you sneeze & loose a part! 

FM-4MC, High Power FM Transmitter Kit.$17.95 

FM-5, World’s Smallest FM Transmitter Kit.$19.95 

FM-6, Crystal Controlled 2M FM Transmitter Kit.$39.95 

FM-6, Fully Wired & Tested 2M FM Transmitter.$69.95 


FM Stereo Radio 
Transmitters 


No drift, microprocessor synthesized! 

Excellent audio quality, connect to CD I 
player, tape deck or mike mixer and 
you’re on-the-air. Strapable for high or 
low power! Runs on 12 VDC or 120 
VAC. Kit includes case, whip anten¬ 
na, 120 VAC power adapter - easy one evening assembly. 
FM-25, Synthesized FM Stereo Transmitter Kit.. ..$129.95 


Lower cost alternative to our high perfor¬ 
mance transmitters. Great value, tunable 
over FM band, plenty of power and manual 
goes into great detail about antennas, range 
and FCC rules. Handy kit for sending music 
thru house and yard, ideal for school projects too - you’ll be 
amazed at the exceptional audio quality! Runs on 9V bat¬ 
tery or power from 5 to 15 VDC. Add our matching case 
and whip antenna set for a nice ’pro’ look. 

FM-10A, Tunable FM Stereo Transmitter Kit.$34.95 

CFM, Matching Case and Antenna Set.$14.95 

FMAC, 12 Volt DC Wall Plug Adapter.$9.95 


| RF Power Booster^ 


Add muscle to your signal, boost power 
up to 1 watt over a freq range of 100 KHz 
to over 1000 MHz! Use as a lab amp for 
signal generators, plus many foreign 
users employ the LPA-1 to boost the 
power of their FM transmitters, providing 
radio service through an entire town. Runs on 12 VDC. For 
a neat finished look, add the nice matching case set. 

LPA-1, Power Booster Amplifier Kit.$39.95 

CLPA, Matching Case Set for LPA-1 Kit.$14.95 

LPA-1 WT, Fully Wired LPA-1 with Case.$99.95 


FM Station 
Broadcast 
Antenna 


AM Radio 
Transmitter 


Wow, did we nab a deal on 
these first rate binoculars! 

Absolutely identical to a 

famous big name brand here H 

in Rochester, NY • but without 

‘their 1 name. Well made with 

fully coated optics, super nice H 

rubber armored housing over 

hi-alloy aluminum, includes 

lens cleaner cloth, neck Ian- - 

yard and carry case. 4 styles: roof prism 10x25 (10 power, 
25 mm), 10x25 high performance roof prism ruby coated 
objective lens model for demanding use in bright sun, 
10x25 high-end BAM lens porro prism ruby coat with Tac- 
Grip housing, and Ultra-View 10x50 porro prism ruby coats. 
First quality, yet at a close-out price on the exact same 
units as the Trademarked’ units - but at half price! 

BNO-M, 8x21 Mini Monocular.$14.95 

BNO-1,10x25 Roof Prism Binoculars.$24.95 

BN0-1EX, 10x25 Ruby Coated Porro Prism.$29.95 

BNO-2,10x25 TacGrip Ruby Coat Porro Prism.$59.95 

BNO-6,10x50 Ultra-View Ruby Coat Porro Prism... $69.95 


World’s Smallest 
FM Radios 




Everyone who sees one of these babies 
says they just gotta have one! Super 
cute tiny FM radios have automatic 
scan/search tuning, comfortable ear bud 
earphones and we even include the bat¬ 
tery. The pager style unit looks like a 
shrunken pager and even has an LCD clock built-in. You 
will be amazed at the crystal clear amazing sound! That’s a 
quarter in the picture for size comparison - pretty tiny, huh? 

MFMT-1, World’s Smallest FM Radio.$11.95 

PFMR-1, Pager Style LCD Clock & FM Radio.$12.95 


Speech Descrambler 


Decode all that gibberish! This is the 
popular descrambler / scrambler that 
you've read about in all the Scanner 
and Electronic magazines. Speech 
inversion technology is used, which is 
compatible with most cordless phones 
and many police department systems, 
hook it up to your scanner speaker terminals and you’re in 
business. Easily configured for any use: mike, line level 
and speaker output/inputs are provided. Also communicate 
in total privacy over telephone or radio, full duplex opera¬ 
tion - scramble and unscramble at the same time. Easy to 
build, all complex circuitry contained in new custom ASIC 
chip for clear, clean audio. Runs on 9 to 15VDC. Our 
matching case set adds a professional look to your kit. 

SS-70A, Speech Descrambler/Scrambler Kit.$39.95 

CSS, Custom Matching Case and Knob Set.$14.95 

SS-70AWT, Fully Wired SS-70A with Case.$79.95 

AC12-5, 12 Volt DC Wall Plug Adapter.$9.95 


For maximum perfor¬ 
mance, a good antenna 
is needed. Properly tuned and matched antenna is fully 
PVC enclosed for weather protection and rugged use. Ver¬ 
tical or horizontal mounting, 'F style connector, 5’ long. 
TM-100, Tru-Match FM Station Antenna Kit.$39.95 



Operates in standard AM broadcast 
band, set to clear channel in your 
area. AM-25 ’pro’ version is synthesized for stable, no-drift 
frequency and is setable for high power output where regu¬ 
lations allow, typical range of 1-2 miles. Entry-level AM-1 
has tunable transmit oscillator, runs FCC maximum 100 mw 
power, expected range 1/4 mile. Both accept line-level 
inputs from tape decks, CD players or mike mixers, run on 
12 volts DC. Pro AM-25 includes AC power adapter, match¬ 
ing case and bottom loaded wire antenna. Entry-level AM-1 
has an available matching case and knob set for a finished, 
professional look. High level modulation for low distortion. 

AM-25, Professional AM Transmitter Kit.$129.95 

AM-1, Entry level AM Radio Transmitter Kit.$29.95 

CAM, Matching Case Set for AM-1.$14.95 

CIRCLE 266 ON FREE INFORMATION CARD 


Call for our Free Catalog ! 

See our complete catalog and order 
on-line with our secure server at: 

www.ramseyelectronics.com 

RAMSEY ELECTRONICS, INC. 

793 Canning Parkway Victor, NY 14564 

Order Toll-free: 800-446-2295 

Sorry, no tech info, or order status at this number 

For Technical Info, Order Status 
Call Factory direct: 716-924-4560 


ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, if 
not pleased, return in original form for refund. Add $6.95 for ship¬ 
ping, handing and insurance. Orders under $20, add $3.00. NY resi¬ 
dents add 7% sales tax. Sony, no CODs. Foreign orders, add 20% 
for surface mail or use credit card and specify shipping method. 






































































































www. web-tronics. com 

Fantastic DMM Offer! 

Don't let this price fool you. This meter Is a digital 
multimeter designed for engineers and hobbyists. Equinned 
with 5 functions and 19 ranges. Each test position is q 
and easily selected with a simple turn of the 
FUNCTION/ RANGE selector rotary switch. Rubber 
Boot Included! 

Display: 3-1/2 Oigit LCD. 21mm Figure Height / with 
Automatic Polarity 

Overrange Indication: 3 Least Significant Digits Blank 
Temperature for Guaranteed Accuracy: 23 9 C 

r5*C RH<7S% J 

Temperature Ranges: 

Operating OC to 40°C (32'F to l04 e F) 

Storage: -I0°C to 50=C (I4 9 F to I22 9 F) 

Power: 9V Alkaline or Carbon-Zinc Battery 
(NEDA 1604) 

Low Battery Indication: BAT on Left of LCD Display 
Dimensions: l88mm(L) x 87mm(W) x 33mm thick 
Net Weight: 400g 

Get All the Specs From Our Web Site 


www. web- 


7 1/2” Pro Modular 
CrimpingTool Kit 


tronics.com 

only\ 

$5495 


Includes: 

• Heavy Duty 

CrimpTool £>*ta"*on 

• 5 Die Sets! our Web 


series a 

\ ffilsr 

ONLY \ ha t 

*69 ■■ 



www. web-tronics. com 

Removable Hard Drive Rack 

For IDE/Ultra DMA Hard Drives ONLY 

u/- unnnu ^95 



We Sold Over 14,000 in 1998 /w 

This product can be used with any 3-1/2 IDEff 
hard drive up to I” high. It includes an 
electronic keylock for safe removal and 
insertion. Made of ABS 707 fireproof plastic. 

Use this product to protea sensitive hard drive ■. _ . . . _ 

data, take your hard drive between work and RH-IuC-IDE 

home or even set up different users with their own hard drives that they physically 
insea every time they use a PC. Other models available from C$.1. include RHIO 
series and RH20 series, which are interchangeable within the same interface design 
or SCSI). Other Models ore Available. See www.web-tronlCS.com under 
drive and accessories " tor more details and pictures. 

f Our Most Sophisticated DMM We Sold Over 

with RS-232 Interface & Software. 3-3/4 Digit, 700 Latt *** 

4000 Count, Auto-Ranging with Analog Bargraph 


Auto-Temp Solder 
Station with 
Ceramic Elei 

With Ceramic 
Heating Element for 
More Accurate Temp 
Adjustment 
3 Conductor 

Grounded Power w /. 

Cord 

250°C-480°C SR-97< 

(470 9 F-900 9 fO txtroBp Options 

V Heating Feature Avaihbk.SttWtb! . 

\^ or More Info See www.web-tronics.com ^/ 

/6CD B&W Board Cameras 

* ASIC CCD Area Image Sensor 
Extremely Low Power Consumption 
0.5 Lux Min Illumination 
Built-In Electronic Auto Iris for Auto 
Light Compensation 
Detailed Specs on the Web 

sZ VM1030PA 

30mmx30mmx2Smm 
Pinhole lens with audio, 12V 


True RMS Mode 
ICMHi Frequency Counter 
Time Mode with Alarm. 
Clock, and Stop Watch 
Dual Display 
10 Location Memory 
Min. Max. Avg and Relative 
Mode 

Decibel Measurement 
Cap and Ind. Measurement 
Temperature Mode (Of) 

K Type Temperature Probe 
Juded 

PROTEK 506 



Signal for Logic 
iible Test 


SALE ] 

s 139 

Reg. $169 


Pulse 
& Audil 

Continuity/Diode Test 
Logic Test 
Auto Power OFFfKeep 
ON“ Mode More 

• Fused 20A Input with Details on 
Warning Beeper our 

•Back Light WebSIte 

Data Hold/Run Mode 

Safety Design ULI244 & 
VDE-0411 
Protective Holster 
Silicon Test Leads V 


'COLOR CCD Mini Board 
Cameras 


VM3010PA 


New It*" 15 






\ntiV/' ed ' VMCB21 

4*jmmx38.5mmx28mm 
with 6 Infra-red 
LEDs. 12V 

ON SALE 
$59 00 

U 7 . any qty. 
Reg. $69.00 

VM1035A 

42mmx42mmx25mm 
Standard lens with 
-audio, 12V with back 
light compensation 

$ 77.°° *68.°° 

5 or more 




VM1030A 
30mmx30mmx26mm 
Standard lens with 
audio. 12V 

S59 oo $49 oo 

5 or more 


VM1036A 
32mmx32mmx2Smm 
Standard lens with audio, 
12V, reverse mirror 
\ image feature 

$69.0° $53 oo 

5 or more 


• Low Power Consumption 

• 1 Lux Illumination 

< Built-In Electronic Auto Iris for 
Auto Light Compensation 

• Internal Synchronization 
- 12Volts 

• 400 TV Lines 

VM3011-A 
4Smn>x40mmx24mm 
Standard lens 
with audio, 
v single board 

, *147.°° 
\ $ 139.°° 

. 5 or more 


33mmx33mmxl8mm 
L ^ • l Pinhole lens 
“““■ ~ Si with audio 



4V149. 00 
137.°° 



VM3010-A 

33mfnx33mmx32mm 
Standard tens 
N with audio 

00 




Detailed Specs 
on the Web 



^ wnn auuiu 

; $ 144.° 

129.oo 


'Bullet CCD Cameras 
B&W and Color 

Smart Rugged Metal ’ 

Housing / 

Extrememly Low 
Power Consumption 
12 Volt 
CCD Area Image Sensor 
for Long Camera Life 
Built-In Electronic Auto Iris for Auto 
Light Compensation 
No Blooming, No Burning 
0.1 Min Lux Illumination (B&W), 1 Lux 
\Mn Lux Illumination (color) 


7 VMBLT3025W 

Digital Color, Weatherproof 
20mm(D)x63mm(L) 

.$219.°° *199.°° 


VMBLT1020W 
B&W Weatherproof 
2jmm(D^x58.5mm(L] 


*96.' 


/ 


VMBLT1020A 

B&W with audio 
2lmm(D)x55mm(L) 
$85.95 $77 00 
5 or more 


_ Amazing Tes t Equipment Offers 

1GHz Multifunction CounterN. f 2GHz Universal Counter 

an Fre< 


B-818 

$ 209 


Frequency, Period. 

Totalize Measurements 
Low Pass Filter 
2 Channel Input - 
(100MHz, 

I GHz) 

8 Digit Gate 
Time Control 
1/20 Input 

Attenuator ^ ProteK 

See the web site for details 


Frequency. Period Totalize Ratio 
Measurements 
Low Pass Filter 
3 Channel Input (CH A. CH B. 
CHC) 

Variable Trigger 
Level 

LED 




4 Step Gate Time 
Control 
FI/10 Input Attenuator 
Seif Test 


/10MHz Sweep Function Generator\ f 

• Sine.Trianele. Sauare. RamD. Pulse Waveform \l 


<e>F»n>tek 

See the web site for details 



<S> Protek Amazing Test Equipment Offers 

Series 6500 Deluxe 
20MHz740MHz/60MHz/l00MHz 
Dual-Trace Oscilloscopes 

• Alternate Trigger 

• Internal Sync Scperator Circuit LATEST 

ttXTfrs/O) DESIGNS/ 

#6504 -40MHz 

***&**■ $ 569 


U2000A 

*319 



Asia’s currencies are 
devalued against U.S. dollars. 
Take advantage of GREAT 
prices while they last! 


100MHz 


#6502 - 20MHz 

$ 289 



#6506 - 60MHz 

$ 689 


For More Information See www.web-tronTcs.com 


lese deluxe HC Protek oscilloscopes p t ^ 
provide the features and accuracy that Bandwidth 
serious technicians and engineers need Warl 
at prices well below what you may have Vert. Sensitivity 


Sine. Triangle. Square. Ramp. Pulse Waveform 
1 Gate & Trigger Output B-810 

1 Bunt Waveform Output 
’ Sweep Function (Unear/ 7 

Logarithmic) 

■ VCG Input 


GCV Function ; j 

AM Modulation A 

Variable Symmetry 
Output Attenuator -JIUA 
1 DC Offset 
Frequency Counter 
y See the web site for details 


m 

<S> Protek 


Digital Multimeter \ 

■ AC/DC Voltage. AC/DC Q902A 

Current, Resistance 1 1 ftA 

Measurement ▼ | Qy 


6510 6506 6504 

100MHz 60MHz 40MHz 

ImV/DIV ImV/Div ImV/Div 

- ' — tv—_ AqI t0 5V/DiV to 5V/DN tO 5V/DlV 

Max Sweep Rate 2nS/Div O.lpS/Dtv 0.1 M S/Div 

scopes have Alt-Mag sweeps and provide to 0.2S/Div to0 2S/Div to 0.2S/Div 

vfiSPltoSr&o vli “ves 3 

triloterinzof Jidro »iJE»ls°TV H (TV Ime Cursor Readout NO NO NO 

Sffii^. u '!^'Xrr5 CRTV ° te ,2KV ' 0KV ,0KV 


6502 

20MHz 
ImV/Div 
to 5V/Div 
0.2pS/Div 
to 0.5S/Div 
ALT-MAG 
YES 
NO 
2KV 


yv: 


4 1/2 Digit 
Display 
■ Over Range 
Indication 
7 Functions 
Data Hold 
Function 


r!»ajl 


<&> Protek 

See the web site for details 


frame synchronizing frequency) are automatically switched by theTlme/Div front-panel control.The user can view parallax- 
\free waveform measurements on the large 6” rect.inftular CRT that includes an illuminated inccrn.il 8x10 Div graticule.^/ 


/*MHz Sweep Function Generators. / / 2MHz Sweep Function Generator\ 

* Sine.Triangle,Square.Pulse. 9205C “ " ■ 

Ramp. Slewed Sine Waveform 


• Sync. Output (TTL Squ; 

Waveform) 

• Sweep Function J \ 

• VCG Input 

• DC Offset 

• Variable 
Symmetry 

. <S> Protek 

See the web site for details 


y^ 


Sweep Function Width: 1:1 to 1000 I nonc 
Sweep Rate: O.SHz to 50Hz yZUO 

Attenuation: -20dB ▼ O 1 O 

Frequency Range: & I / 

0.02Hz to 2MHz in , --- - 

7 Ranges 

Outputs: Sine. 1 ( 

Triangle. Square I r* 1 * * « 

Wave. Pulse. Ramp. 

Slewed Sine Wave 
Sync Out: TTL 
Square Wave 


HDD Heat Sink & Fan 
Heat Reduction System 



#SPS-I020G 

Specifications 

Input Voltage: AC HOVilSX, 

50Hz/60Hz 

Output Voltage: DC 9V - 15V 
variable 

Polarity. Negative ground 
Current (I3.8v): 2SA peak, 20A 
continuous 

Overvoltage Protection 
Cooling bn inside chassis 


<&> Protek )\ 

See the web site for details 


See the web site 
for details 


• The Ultimate Heat Reduction 
System for Hard Drives 

• Huge Aluminum Heat Sink, Plus 
Two Cooling Fans 

• Heat Terminator Mounts in Any 
5.25" F.DD. Bay 

• For All 3 5 Drives up to I" High 

• Hard Drive Heat Reduction up to 
33% 

HEAT TERMINATOR 

$ 39. 00 $ 35. 00 

10 or more 

See the web site for details 


2GHz RF Field 
Strength Analyzer 

Frequency Range: lOOKHz to 
2.060MHz 

Narrow Band FM (NFM).Wide 
Band FM (WFM).AM and Single 
Side Band (SSB) Modulated Signals 
May Be Measured 
PLL Tuning System for Precise 
Frequency Measurement and 
Tuning 

LED Backlight LCD (192x192 
dots) . Byjij.in Frequency 
Counter 

Hand-Held and Battery 
Operated 

All Functions are Menu 
Selected 
RS232C for PC 
Interface and Printer 

<S> Protek 



#3201 

See the web site 
for details 


ONLY 

s 1529 


29/ 


CIRCUIT SPECIALISTS, INC. 220 S. Country Club Dr., Mesa, AZ 85210 800-528-1417/480-464-2485/FAX: 480-454-5824 71 
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SINGERS 


f REMOVE 
!VOCALS 

tly Available 
tjuial Standard 
r>g Karaoke 




Milling 

Drilling 

Routing 


EPROM+ 


SUPPORTS 
DEVICES TO 

32 MEG 


A device programming system 

for design, repair ami experimentation 

♦ EXCEPTIONAL POWER FOR THE PRO 

♦ EASY-TO-USE FOR THE NOVICE 

♦ INCLUDES STEP-BY-STEP TUTORIAL 

Herd's WHot yOlt fjell A rugged, portable programming unit including the power p.»ck 
and printer port cable both of which More inside the case. A real printed user and technical manual 
which includes schematic diagrams for the programming unit plus diagrams for all technology family 
adapters.* Comprehensive, easy-to-use suit ware which is specifically designed to run under DOS. 
Windows 3.1. 45 and 48 on any speed machine. Ihe software has features which let you READ. 
PROGRAM. COPY and COMPARE plus much more. You have full access to your system's disk 
including LOADING and SAVING chip data plus automatic processing of INTEL HEX. MO¬ 
TOROLA S-RECORD and BINARY tiles. For detailed work the system software provides a full 
screen buffer editor including a comprehensive bit and byte tool kit with more than 20 functions. 

Broad device support: first generation fproms 070 *. tms;7I6*. :5x.\i 

SECOND GENERATION EPROMS |27l6-2XCOfti)|. 40 AND 41 PIN EPROMS* (27C1024-27060) 
FLASH EPROMS (28F.24C.241T.24K EEPROMS (28I6-28C Old). N\ RAMS (I2XX.X22IO I2> 

H PIN SERIAL EEPROMS* (24. 25. 85. 43 . 45 . 8(8)11 A) PI t S FRI400/M58657* AND F.R590I 
BIPOLAR PROMS* (72S 82S). FPGA C ONFIGURATORS (17< XXX> 

MICROCONTROLLERS* (874X. 875X. 87C5XX. 87C75X. 84C5X) 

ATMEI. MICROS* (8-40) PIN 89CX05L 84SXXXX (AYR) 90SXXXX " 1 

PIC MICROS* 8. 18. 28. 40 PIN (I2CXXX-I6CXXX. 16FXX. I7C) Uj ^ ^ 

MOTOROLA MICROS* (6t705P31 ’3 K3. NHIC705.68HC7IU 

•«K» IK|S%SAPI\ Alum*«««» K iM'lim imkic it * m II n v * KM 11. S5.00 shipping; • S5.00 (.0.1). 

i year warranty - 30 day money back gcarantee visa*mastfrc \rd»ame\ 


Turn your PC into a 16-bit Storage Scope 
spectrum analyzer, and digital multimeter! 


ADC216 turns your PC or laptop 
Into a sophisticated storage 
scope AND spectrum analyzer 
AND multimeter. Display on large 
screen! Print in color! lOOMS/s 
8-bit, 1.2MS/S 12-bit or 333kS/s 
16-bit versions. Great for test 
depts, schools. Input to Excel. 
LabView/NT drivers. Get very 
high precision without high cost! 


AT GREAT PRICES 

Complete Ruby Laser Assembly less than $300 
He-Ne Lasers, complete, for less than $50 
American 60X Argon Lasers from $595 
Laser Diode Modules from under $40 
X-Y Scanners from $79 


FREE CATALOG 


osziFOX 

handheld 20MS/s Storage Scope 


oszifOX is a sophisticated digital storage scope packed into a 
handy, slim penlike housing. Despite its small size. osziFOX 
can perform like a service scope with a 20MS/ssampling rate so 
signals in microprocessor or audio circuits can be measured 
easily. A built-in backlit LCD shows the waveforms but the 
recorded signals can also be sent to a PC via a serial interface. 
Runs from 9V battery or external source. Auto, internal and 
external triggers. AC/DC voltameter function too. Only $129! 


RS232-422/485 converters, self-powered, opto-isolated 
I2C adapter boards for PC communication with I2C bus 
mini dataloggers for events, voltages, pressures, etc. 
Enviromon temperature and environment netwk logger 
thermocouple and thermistor adapters for PC ports. 
BASIC-programmable BASIC-TIGER controller modules 
PCI framegrabbers - switch between 2 inputs locked! 
lowcost A/D adapters turn your PC into a display scope 


• Helium-Neon 

• Argon Lasers 

• Diode Lasers 

• Holography 

• Books 

Email: mlp@nlenx.com 


• Ruby Lasers 

• Scanners 

• Lightshow Equipment 

• Pointers 

• Optics 

http://www.midwest-laser.com 


Midwest Laser Products Guiinintte. 

P.O. Box 262, Frankfort, IL 60423 visa / mc Accepts 

Phone: (815) 464-0085 FAX: (815) 464-0767 


Saelig Company 

www.saelig.com saelig@aol.com 
716-425-3753 • 716-425-3835 (fax) 


I ANDROMEDA RESEARCH . P.O. BOX 222 , MILFORD , OH 45/50 
V (513) 831-9708 FAX (513) 831-7562 websile-www.arlabs.com 


PC BOARDS 


Low Cost, Precision-Made PC Boards 
From Your Gerber/NC Drill Files 


program to 
work for you! 


www.pcbmilling.com FAX: (703) 818-0071 


Unlimited. Low Cost In 
Bockgiound Music from C 
Recordings! ^— — 

does.. Bata 

Thompson \_ 

Free Brochure GDcmolupc.. 

LT Sound Dept EN / 

7988 LT Parkway. Lithonia. GA * 50058^*6 / \ 
Intcmct-httpy/www.LTSound.com ’ st** * 

24 Hour Demo/Info Request Une (770)482-2485 - Ext 721 
When You Want Something Better Than Karaoke! I 


FCC License Preparation 


RADIOTELEPHONE LICENSE 
Electronics Tech,Avionics,Marine & Radar 
Homestudy— Fast-Easy & inexpensive. 
Manuels-Audio-Video-pcdisks-Q& As 
Guarantee Pass-sec at www.wptfce.com 
Details-800-800-7555.VVPT Publications 
4701 NF. 47ST, Vancouver, WA98661 


ELECTRONIC MILITARY SURPLUS 


FAIR RADIO SALES 

WEBSITE: fairradio.com 
E-MAIL: fairadio@wcoil.com 
PHONE: 419-227-6573 
FAX: 419-227-1313 
1016 E. Eureka-Box 1105 
Lima, OH 45802 

VISA, MASTERCARD, DISCOVER 
Address Dept. ES 


30 FT MAST KIT 

1 




o‘ 

w 


H 

6 s • ^ 

0) 

w 

m 

AB-1244/GRC MAST KIT, 12 alu- 

X) 

minum alloy on steel sections 

c 

XJ 

form sturdy, lightweight 30 ft 

3 

1.7” dia mast. Kit includes 5 
each lower and upper sections, 

<D 

3 

1 ea lower and upper adapter 

H 

sections, gin pole swivel base, 4 

c 

cr 

ea 36 and 42 ft guy ropes, 4 guy 

0 

c/> 

stakes, 2 guy rings plus 2.5 

pound sledge hammer. Part of 

> 

OE-254/GRC antenna set; 30 lb 


sh. New, $139.50 plus shpg. 

3 

3 

SEND FOR OUR 

NEW 1999 CATALOG 

0) 

</> 


Carpet Rover Kit 


$115.00 Plus S&H 


Lynxmotion, Inc. 

104 Partridge Road 
Pekin, IL 61554-1403 
www.lynxmotion.com 


Tel: 309-382-1816 
Fax: 309-382-1254 
sales@lynxmotion.com 
tech@lynxmotion.com 






































































The Source For All Of Your 
# Electronics Needs 


When ordering, please provide this code: ► SOURCE CODE: ENS62 


Prices Effective August 3 
through September 30,1999 


New! 


Affordable hand held meter features 
3 Vi digit LCD display, DC voltage 
measurement to 600V, transistor and 
battery test. Input impedance lOMohm, 
Includes holster and test leads. 
Regular price $31.95 


Ideal for anyone interested in making 
their own powerful subwoofer. Internally, 
this amplifier isolates, then sums the left 
and right inputs to give a single mono 
channel with 100W RMS output © 4ohm, 
85W RMS © 8ohm. • Speaker level inputs 
•Satellite outputs # Line level inputs 
•Auto tum-on *12dB continuously 
variable 60Hz~160Hz crossover 
•Adjustable level control •07180° phase 
selector • Fully sealed rear housing 
•Requires 8&" square opening ‘Call for 
larger quantity pricing 


Includes one tool pallet and pre-cut foam 
bottom. Ideal for carrying test equipment 
with small hand tools and accessories. 
Black finish, measures approximately 
19" x 14" x 6". Regular price $51.50. 


IC U R IT Yc 


Perfect for most soldering applications 
including SMD. Overheat protection with 
closed loop temperature control provides 
precise heat. Includes replaceable iron 
clad conical Xi" tip. Linear LED display 
shows operating temperature. Regular 
price $79.95. ^ 


•Black and white with over 430 lines of 
resolution • Housing measures only 1^" x 
1J4" • Standard 75ohm NTSC composite 
video output • Requires only 12VDC, 
100mA • Regular price $79.95 


•Single channel with 10MHz bandwidth 
•Norm, Auto, TV sync and External 
triggering *Very easy to operate • Ideal for 
student and hobbyist use y . A 


•Ideal for automobile multi-media and 
security use »TFT type display 
•Resolution 383 (H) x 234 (V) •Internal 
500mW audio amplifier with speaker 
•A/V inputs and outputs for easy daisy 
chaining • Requires 12VDC 350mA 
•Includes AC adaptor and cables 
•Regular price $179.00 


Popular woofer design is the foundation of 
many home and auto speaker systems. 
70W/100W RMS/peak capacity, frequency 
response 30Hz~3.5KHz. 8ohm. Other sizes 
available. Regular price $13.50 


MCM ELECTRONICS' 

650 CONGRESS PARK DR. 
CENTERVILLE, OH -45459 

A PREMIER FARNELL Company 


secured ordering at: www.mcmelectronics.com 

Hours: M~F 7 a.m.~9 p.m., Sat. 9 a.m.~6 p.m., EST. 


For over 20 years, MCM has been the leading supplier to the 
electronics service industry. Huge inventory, rapid delivery and 
competitive prices have made MCM the choice for: 

• Hobbyists • Service Technicians 

• Educators • Installers 

Discover the MCM difference, call today for your free literature. 


Portable DMM 


Aluminum 


Tool/Equipment Case 


Ultra Compact 


Solder Station 


CCD Camera 


IQMHz Oscilloscope 


Color Monitor 


with Audio 




8" Rubber Surround 
Polypropylene Woofer 


Same Day 
Shipping! 

In stock orders 
received by 5:00 p.m 
(YOUR TIME), are 


shipped the same day. 


SOURCE CODE: ENS62 
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UNLIMITED dept gen+ n 9 Mp://mw.amazingl.com 

BOX 716 AMHERST, N.H. 03031 


PLASMA BALLISTIC GUN 

SHOOTS A HIGH VELOCITY PROJECTILE 

Uses New Technology to Generate High Propellant^ 
Pressure Without Chemical Reactions 

Velocitys Up To 3000 m/sec with 50mg Projectile!! / 

Easily Scaled Up or Down 

Easy to Build-Kit and Parts Available Labelled 

Approximately . 16 Caliber Bore Dangerous 

PPR01 Plans, Parts Lists and Sources .$20.00 

Includes Our HEP Series Plans Used for RAILGUNS, COIL GUNS, EMP 
LEVITATION, ANTIGRAVITY, MASS WARPING, LATTICE SNAPPING efcj 

& CYBERNETIC EAR! 


JACOBS LADDER 

Observe a pyrotechnical display 
of "traveling* fieryplasma. 

Starts off as 1/2" arcand expands 
to over 3" before evaporating into 
space. This Is an excellent attention 
getting display aswell as a winning 
science project!! With arc control. 


JACK1 Plans. $8.00 

JACK1K Kit Minus Case. $129.95 

JACK10 Ready to Use. $249.95 

12KVGEN20 Pwr Supply Only. $99.95 

12KVGEN2KK It of Pwr Supply. $79.95 



3Mi FM VOICE TRANSMITTER 

Safety Product Allows Listening to Children 
or Invalids in Hazardous Areas. Pools. 

Ponds etc. Great Security Intrusion Alert! 

Uses FM Table Top Radio. Become the 
local neighborhood O.J. , 

fMWKKlt/Ptans.. $39.95 


Enhances Normal Hearing 
3 to 4 Times. Provides That (MESSf ( 
Extra "Edge" for Hunters mL ! 
Trackers Nature Enthusiasts 

AdjustableVolume Control V* . V 

Fits Into Either Ear 

Built In Long Lasting Batteries 

CYBEREAR Reody to Use .$19.95 


BURNING LASER RAY CIIIU# 

BUSTS THRU THE 
HARDEST Of 

FUMIStlC 

Available | CONCEPT!! 

LAGUN 2 Plans. $ 20.00 


TAKE CONTROL!! 

ELECTRONIC HYPNOSIS 

&HMmH 1 NE( 


BURNING C02 BENCH LASER 


HOTTER THAN 
M0STT0RCHESI 

Easy to 
Assemble 

LC 7 Plans, 



$ 20.00 


PHflSOR PAIN FIELD PISTOL 


Electronic Circuitry Induces 
Hypnotic as Well as ALPHA 
Relaxed States of the Mind. 

Place Subjects" Under" Your 
Control. Enhances Hidden 
PSYCHIC Ability in Many 
People! yn 

MIND Plans. 15.00 

MIND2K Kit and Plans. $49.95 

MIND20 Assembled. $89.95 


/ 


Blast out rats and rodents 
with high power Shock Waves 1 
Handheld and Battery Operated 

PPPI Plans. $8.00 

PPP IK KM/Plans . $49.50 

PPP10 Ready to Use. $79.50 


l L 


TELEPHONE TAPING SYSTEM 

EXTENDED X4 PLAY , 

Tapes Both Sides of Phon'i 
Conversation - Check Laws! 

TAP30X Ready to Use. $84.95 

BEEP10 Beeper Alert. $29.95 




TRANSISTORIZED TESLA COIL 


MICRO TESLA COIL 

Lights up a 4 ft tM* 

Flourescont Tube 
Without Contact!!! 

Yet Only 3" Tall! ( 

Super Magic Trick 

Low Cost Science Project 

12 VDC/115 VAC Operation 

MTC1K Kit/Plans. $19.95 

MTCW Ready to Use. $34.95 


Research 

Project 


HOVERBOARD PLANS 


Kit Soon to be Available - 


28 Pages of "how to" build a 
magnetic force field capable of 
containing a column of ionized 
air up to several psil Includes 
theory on how to build a 
HOVERBOARD prototype 
capable of lifting 200 lbs. 


HOVER Plans and Data . $25.00 



TURNS A LIGHT BULB INTO A 
SPECTACULAR PLASMA DISPLAY 

Transmits Wireless Energy. 

Brush and Corona Discharge. 

Noiseless Operation. 

Pyrotechnic Effect. 

12 VDC/5 Amps or Battery 
115 VAC Optional Converter. 

Adjustable Frequency 
Control For Effect. 

Shown With OH F9I Option | 

TCL5 Rons. $8.00 

TCL5K Kit/Rans. $59.95 

TCL50 Ready to Use. $109.95 

12DC/7 12VDC®7Amps. $39.95 


l 


1 800 221 1705 ORDERS ONLY! FAX 1 603 672 5406 INFO 9-5pm 1 603 673 4730 FREE CATALOG ON REQUEST 

Pay by NIC, VISA, Cash, Chk, MO, COD. Please Add $5.00 S&H plus $5.00 If COD. Overseas Please Contact for PROFORMA 


2539 W. 237th Street, Bldg. F, Torrance, CA 90505 
Oakr dale only: USA: (100) 172-8178 CA: (800) 223-9977 
LA l Technical Into: (310) 784-5488 Fax: (310) 784-7590 
OEM INQUIRIES WELCOME 


TIMELINE INC. 

Over 13 y mb ami 31,000 caitwers ami still growing 


0.00. Minimum shipping and handling charge 
hieo checks, MtC or VBA. No personal checks or 
- odd 8.25% sales lax. We are not responsible lor 

-i. AN merchandise subied to prior sale. Phone orders 

welcome. Foreign orders require special handling. Prices subject to 
| change witsout notice. 20% restocking toe for returned orders. 
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Liquid Crystal Displays 


240x64 dot LCD with built-in controller. 

AND 4021ST-EO. Unit is EL back-lit. $59.- or 2 for $109 - or 

OPTREX. DMF5005 (non back-lit) $49.- or 2 for $89." 

20 character x 8 line 7XLx 2'AH The built-in controller allows you to do text and graphics 


l 


Alphanumeric—parallel interface 


16x1. 

.$7.00 

20x2. 

.$10.00 

32x2 

$8 00 

16x1 (Ig. char.). 

.$10.00 

20x4. 

.$15.00 

40x1. 

$8 00 

16x2. 

.$7.00 

20x4 (Ig. char.) .... 

.$10.00 

40x2 

2 for $20 00 

16x2 (Ig. char.) . 

.$10.00 

24x2. 

.$10.00 

40x4 

$2000 

16x4. 

.$15.00 

32x4. 

.$10.00 

4x2.. 

__$5.00 


5V power requred • Buit-in C-MOS LCD driver & controller • Easy “microprocessor* interface • 98 ASCII 
character generator» Certain models are backlit csll for more info. 


Graphics and alphanumeric—serial interface 

size Mfr. pric 

640x480 (backlit) Epson $25 

640x400 (backlit) Panasonic $20 

640x200 Toshiba $15 

480x128 (backlit) ALPS $10 


size 

Mfr. 

price 

480x128 

Hitachi 

$10.00 

256x128 

Epson 

$20.00 

240x128 (backlit) 

Optrex 

$20.00 

240x64 

Epson 

$15.00 

160x128 

Optrex 

$15.00 


e>" VOA LCD 640X480, Sanyo LMPK 55-22 $25” 

I Mohitors _ | 


Non-Enclosed 

Comes with pinout. 12V at 1.4 Amp input • Horizontal frequency 15Khz. • Ability to do 40 and 80 column. 
5 inch Amber $25.00 • 7 inch Amber $25.00 
9 inch Amber or Green $25.00 


2 for $69" 


5” COLOR MONITOR $39.* 

flat Foceplafe • 320 x 200 Do! Resolution • CGA & Hercules Compatible 
12 VDC Operation • 15.75 KHz Horiz. Freq. • 60 Hz Vert. Sync Freq. 

• Open Frame Construction * Standard Interfere Connector • Degaussing Coil included • M/r. Samfron 


V 


9” COLOR SVGA MONITOR $179.“ Fully Endosad - Till ond swivel lypa, 

I Pos B Bar Code j 



25« 

mei with full 
interface 


HP bar code wand (HBCS 2300) $19.00 


c 


JlflCKERCORNE^ 


Embedded 486 Computer $99. 


Compkte eahiactd laid 4MSX-3J based computer is oltn snafl (9-7/8L x 6-5/8W x 3-1/SH) cist Ideal for embedded 
operation or as a secoed computet Features indudt: • Oae 16 bit ISA skit • 3 serial ports pita dedicated priater port • 
ParaDd optical coupled adapter port • Built is IBM PC/AT keyboard port • Oi board VGA video aad port • Uses 
standard SIMM up to 32 MB • BIOS is PC/AT compatible 

Unit has a backup Ni-Cd battery system in case of power failure (5 min. backup time) and 


lockable front cover to ; 
3 J” laptop floppy and i 


i prevent floppy drive access. Mounting / interface provisions for standard 
2.5 inch hard drives. Comes with very comprehensive manual. 


SONY Miniature Color LCD Display (LCX005BKB) $29 m 

• 1.4 CM (055 inch) Diagonal Full Color Display • Built la Horizontal andvertical Dnven • Delta Dot Paeon for High 
Picture Quality • 537 dots (H) x 222 dots (V) • Compatible with NTSC A PAL Format and Sync Inputs* 12 VDC Operation 
with -1 lo +17 V RGB Signal and Driver Input Voltage • Excellent Display for Virtual Reality Projects, Viewfinders, and 
Miniature Test Equipment Displays • Pin Outs and Specification Included * Unit Requires Clock, Synchronization and Video 


cki.i. srn*: Ti<ANS< t:i\t:r 


These transceivers were designed for operation in an AMPS (Advanced Mobile Phone Service) cell site. The 20 MHz 
bandwidth of the transceiver allows it to operate on all 666 channels allocated. The transmit charnels are 870.030- 
889.980 MHz with the receive channels 45 HMz below those frequencies. A digital synthesizer Is utilized to generate 
the selected frequency. Each unit contains two independent receivers to demodulate voice and data with a Receive 
Signal Strength Indicator (RSSI) circuit to select the one with the best signal strength. The transmitter provides a 
1i watt modulated signal to drive an external power amplifier, channel selection is accomplished with a 10 bit 
binary input via a connector on the back panel. Other Interface requirements for operation are 26 VDC (unregulated) 
and an 18.990 MHz reference frequency for the digital synthesizer. The units contain independent boards for 
receivers, exdter, synthesizer, tunable front end, and interface assembly (which includes power supplies and 
voltage-controlled oscillator). Service manual, schematics and circuit descriptions included. 


Encased Spread Spectrum RF Modem $99° 


The ProxLink Radio Module is a small communication device which replaces cables between RS- 
232 devices with wireless RF (Radio Frequency) technology. Attaching a pair of ProxLinks to any 
two devices with three wire asynchronous RS-232 ports allows wireless data transmittal at rates up 
to 19.2 Kbaud (full duplex) over a range of 500 - 800 feet Modules use 900 MZ spread spectrum 
radio for communication which does not require an FCC site license. A variety of configuration 
information (radio channel, baud rate, serial port configuration, etc.) can be programmed into 
module’s non-volatile memory by host PC to provide compatibility and avoid overlapping systems. 
Configuration changes are supported by menu driven, on-board software. Commonly used Terminal 
Emulation software and transfer protocols can be used for configuring modules and transferring data 
between computers. ProxLinks require only 6-9 VDC (350 mA), RS-232 (9 pin sub ' 
and small (~ 4”) whip antenna for operation. Unit size is 4.0" x 6.5" x 0.75". fm 
and application details available. These are 100 Mw power. 


D) interface, 
nsullation schematics 


COLOR CCD CAMERA $89® 

Small fully enclosed color CCD camera ideally suited for video conference and mobile operations. No separate 
power supply or batteries needed - single 5 VDC power requirement can be obtained from PC keyboard 
interface or directly from the computer using the included adapter plugs. Standard NTSC composite output 
from 1/4" color CCD sensor with 250,000 pixels and automatic while balance. 
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SURVEILLANCE 


The Latest High Tech 
Professional Electronic Devices 

Our latest catalog offers a HUGE selection 
of surveillance, countersurveillance - 
privacy devices: spy pinhole camera 
$99°°, hidden video, “realtime" 
15-Hour telephone recorder $149 00 , 
12 hour VOX recorder 
phone call register, bug detectors, 
phone tap detectors, voice disguisers, 
locksmithing tools, wireless video, 
vehicle tracking via the internet 
and much more. Wholesale/retail. 

We will not be undersold. 

Catalog $5.00 or 
www.spyoutlet .com 


SPY OUTLET 

1*0 Box 337, Buffalo NY 14226 
(716) 691-3476/(716) 695-8660 



ANTIQUE MO CLASSIFIED 

Antique Radio’s Leading 
Monthly Magazine 

Classifieds - Ads for Parts & Services 
Articles - Auction Prices - Flea Market Info. 

Early Radio & TV - Hi-Fi - Ham Equip. 

Art Deco - Telegraph - 40s & 50s Radios 
Also the source for Books & Price Guides 
1-Year: $39.49 ($57.95 by 1st Class) 
6-Month Trial - $19.95. Foreign - Write. 
Call: 978-371-0512- Fax: 978-371-7129 
A.R.C., P.0. Box 802-L33 

Carlisle, MA 01741 ^ 

Web: www.antiqueradio.com 




* Three 12 inch diameter decks 

* 30 lbs payload capacity 

* HC11 microprocessor w/ 32k ram 

* Basic, Forth and 'C' programming lang. 

Zagros Robotics 
PO Box 460342 
St. Louis, MO 63146-7342 
(314)768-1328 

hi tp: //wwwz agrosiobotics. com 
info@zagrosrobotics.com 


ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 E-MA1LSURP1@V1SI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS' 

VISIT US ON THE WEB AT WWW.ABCTEST.COM 


up 5 i5oi a ioomhz morn zing scopf. simoo 

HP 54201D 3COM HZ DIGITIZING SCOPE $1000 00 

HP 54201A 300MHZ DIGITIZING SCOPE $1000 00 

HP 5-1200A 50MHZSCOPE WAVEFORM ANALYZER $'00 00 
I IP 3312A 13MHZ FUNCTION GENERATOR $250.00 

HP 53 7 0A IOOMHZU.T.I. COUNTER $400 00 

HP 3586C LEVEL METER $750.00 

HP 43oA POWER METER W <) SF.NSOR&CABLE $^00 00 
HP 835CB SWEEP OSCILLATOR MAINFRAME $2000 00 

HP 313~A 3 5DU ilT SYSTEM VOLT METER $250.00 

HP 3 455A DIGITAL MULTIMETER $250 00 

4IP 3 45oA DIGITAL MULTI ME 1ER $400 00 

HP 333nC SYNTHESIZER LEVEL GENERATOR $800 00 

HP 3325A SYMHESIZER FUNCTION GF.NFRATt)R $1000 00 
IIP 5335 a 200MHZCOLTiTLR $o00 00 

HP 8Io5A PROGRAMMABLE SIGNAL SOURCE $1100.00 
HP 8558B, 181 lOOK-l TKlMHZ SPECTRUM ANALYZER $1000.00 
HP85sojv183 I0MH7.-21GHZ SPECTRUM ANALYZER $3000 00 
HP I MOA IOOMHZOSCILLOSi'(Jl'E S25000 

HP o034A oOVIX'-lOA POWER SUPPLY $7^0 00 

HP o»B 40VIX'-50A POWLk SUPPLY $800 00 

HP 6553A 40VDC-12 W. POWER SUPPLY OPLJOI $1200.00 
HI’ W»32A 20VDC-5A POWER SUPPLY $500 00 

HP 00 13 \ 15VDC-1 3A Pi AVER SUPPLY OPT JQ3 S 7 M).flO 


HP 4035ATRANS.IMPAIRMF.NTTEST SET S90000 

HP 5006A SIGNHURE ANALYZER SI50.00 

HP 8o602B l MHZ-1300MHZ RF PLUG $400 00 

HIP 575 MICROWAVE COINTER $1500.00 

FLUKE 95 50MHZ SCOPEMETER $550 00 

LECROY 7200 WOMHZ O-SUOPK $1000 00 

TKK 475 200MHZ O-SCOPE $500 00 

TEK 4c 5 IOOMHZ O-SCOPE $400.00 

TEK 49oP lKHZ-1 8GHZ SPEC ANALYZER $3500 00 
TEK 1240 LOGIC ANALYZER $750 00 

TEK TDS320 IOOMHZ DIGITAL O-SCOPE $1400 00 
TEK 11401A 500MHZ PROG O-SCOPE FRAME $750 00 
TEK 7854 400MHZ OSCILLOSCOPE FRAME $500.00 

TFK 7904 400MIIZ OSCILLOSCOPE FRAME $2V) 00 
TEK 7A2o 200MHZ VERTICAL PU ’G $75 00 

TEK ?A21 IOOMHZ VERTICAL PLUG $150 03 

TEK 7B80 400MHZTIME BASE $7.5 00 

TFK "B92A 5C0MHZ DUAL I1ML BASE $125 % 

TEK 7S12 SAMPLING PLUG $250.00 

TFK "L14 I0KHZ-1 8GHZSPFC ANALYZER SI000 00 
TEK AM.503 CURRENT PROBE AMPLIFER $250 00 

WAVETFK 145 20MHZ PULSE/FUNCTION GEN $400 00 
WAVETEK 182A 4MHZ FL’N( TU )N GEN $150.00 


WAVETEK 055 " SI2.4GHZ MF'ROSCURCF $1100 00 


EZ-EP DEVICE PROGRAMMER - $169.95 


Check Web!!- www.m2l.com 
Fast - Programs 27C010 in 23 seconds 
Portable - Connects to PC Parallel Port 
Versatile - Programs 2716-080 plus EE 

and Flash (28F.29C) to 32 pins 
Inexpensive - Best for less than $200 

• Correct implementation of manufacturer 
algorithms for fast, reliable programming. 

• Easy to use menu based software has binary 
editor, read, verify, copy, etc. Free updates via 
bbs or web page. 

• Full over current detection on all device power 
supplies protects against bad chips and 
reverse insertion. 

• Broad support for additional devices using 
adapters listed below. 


Available Adapters 

EP-PIC (16C5x.61.62x.71,84) $49.95 
EP-PIC64 (62-5.72-4) $39.95 

EP-PIC12(12C50x) $39.95 

EP-PIC 17 (17C 4x)_ $49.95 

EP-51(8751 £51) $591)5 

EP-11E(68HC11 E/A) S59 95 

EP*1 ID (68HC711D3) $39.95 

EP-16(16bit 40pm EPROMS) 549 95 

EP^Z8(286E02.3.4.6.7.8) $39.95 

EP-SEE2 (93x.24x.25x.85x) $39.95 

EP-750(87C750.1.2) $59.95 

EP-PEEL(ICT22v10.18v8) $59.95 

EP-1051(89Cl051.2051) $39^5 

EP-PLCC (PLCC EPROMs) 549.95 
EP-SOIC (SOIC EPROMs) 549.95 
Many Other Adapters Available 

M 2 L Electronics 



EZ-EP 

Mi ELECTRONICS 

Lc* Argus Cskkrna 



970/259-0555 Fax: 970/259-0777 
250 CR 218 Durango. CO 81301: 
CO orders add 7 % sales tax. 







For 
the 

bGSt selection... 


Digital Panel Meters!! 

LCDs • LEDs • 3 1/2 digits 
• 4 1/2 digits • loop powered • adjustable voltage 
input • bezel mount • surface mount • miniatures • 
big digits • black • red • amber • green • negative 
backlighting • positive backlighting • RF resistant • 
EMI resistant • displayed engineenng units • snap-in • 



Call for a FREE catalogue or 

Visit us on the web: www.knsinstruments.com 


We nloo have Kroy tape 
and shrink tube labeling 
systems and supplies! 



I n s t r u m 


800 - 356-4920 


Fax 800-356-1250 


Generator 


Restores Horizontal 
and Vertical 
Sync Lines from 
Distorted Video 


For Free Information Package and Pricing 

Coll (219) 233-3050 aw 

www.south-bend.net/rcd 
R.C. Distributing, P0 Box 552, South Bend, IN 46624 






CHALLENGER SYSTEM 

3i omnI Cm M sr»: 

0»*r Srsttmi ArdltMi 
J Ytv Wimaty 
FREE SHIPPING 


Wireless Internet & TV 


I WIRELESS CABLE - IFTS - MMDS 
ATV - INTERNATIONAL - DIGITAL 

Amplifiers • Antennas • Books • Components 

• RF Frequency 2100-2700 MHz 
• SASE For “FREE" Catalog or Send Si 

PHILLIPS-TECH ELECTRONICS 

P.O. Box 13074 • Scottsdale. AZ 85267-3074 

CATALOG/INFO: 400-947-7700 

ORDER LINE: 800-880-MMDS 

FAX LINE: 480-947-7799 

WEBSITE: www.philllps-tech.com 

E-MAIL: productephllilps-tech.com 

Vie « me »AmE» » P*co.««v »COOs • Qu*-.t,iy Pacing 
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Goldstar 


Pre-Owned Oscilloscope Specials 



Model OS-5100 -►$899.00 

Full 100 MHz Bandwidth! 

• Dual-Channel, High Sensitivity 

• TV Synchronization Trigger 

• Calibrated Delayed Sweep 

• Includes Two Probes, 2 Year Warranty 


Leader CATV Signal Level Meter Model LF 941 
v'TV/CATV Coverage from 46 - 870 MHz 
s Vldeo/Audlo Carrier Measurements $695.00! 

Just Released! -» “Series III” Multimeters 
Fluke Model 87111 $319.00 !!! 


Spectrum Analyzer 
Avcom PSA-37 D 

Satellite Downlink 
Installation 

Maintenance & Service 

. Band 110 - 1750 MHz 
. Band 2 3.7 - 4.2 GHz 
. Built-in DC Block & 
Power for LNA/LNB’s 
• Line or Battery Powered 

Only $2,475.00! 


Tektronix 2213 
Tektronix 2215 
Tektronix 465 
Tektronix 465B 
Tektronix 475 
Tektronix 475A 


60 MHz 
60 MHz 
100 MHz 
100 MHz 
200 MHz 
250 MHz 


$549.00 

$649.00 

$599.00 

$729.00 

$829.00 

$999.00 


• Professionally Refurbished 

• Aligned & Calibrated to Original Specifications 

• The Industry Standard of Oscilloscopes 

• 1 Year Warranty - The Longest Available!!! 


SIMCHECK®1I PLUS 

Module Tester 

♦Tests SIMMs/168 p DIMMs 

* Stand alone/portable 

* Identifies Module properties 

* Advanced Setup Capabilities 

Only $2750.00! 
(1-800-996-3837) 



ronic.com 



Test Equipment Depot 


EHgpiE^ICMl TOLL FREE 1-800-99-METER 


A FOTRONIC CORPORA TION COMPANY 
99 Washington St. Melrose, MA 02176 
(781)665-1400 • FAX (781) 665-0780 


email: sales@fotronic.com 
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ALFA ELECTRONICS 



visit www.alfaelectronics .com for complete info 

q 


HIGH QUALITY TEST EQUIPMENT Call 1 -800-526-2532 for Order and Free Catalo. 


DMM-89S ($179.00): true rms, AC/DC (V.A), Q, 
bar graph, freq, capac., dBm, logic, diode 
DMM-23T ($99.95): 4 A digit, true rms, high resol 
(lOpV, 10nA, lOmQ), hFE, diode, contin. 
DMM-20 ($74.95): AC/DC (V, A), Frcq, cont, 
Capac, Induct, Q, hFE, diode, duty cycle 
DMM-122 ($59.95): DC/AC(V,A), O, hFE, diode, 
capacitance, freq, logic, continuity 
DMM-123 ($44.95): DMM + capacitance, 
DC/AC(V,A), Q, hFE, diode, continuity 
DMM-10 ($19.95): 3‘A digit, DC/AC V. Q, hFE. 
diode, signal output(+3V,-0.5Vsq.,50%duty) 




I Single Output DC Power Supplies 


Constant current, constant voltage mo 
• Short Circuit and overload protected 


KKMEBsrasi 


PS-303 ($159.00) 30V/3A PS-8200 ($179.95) 30V/3 A 
PS-305 ($219.95) 30V/5A PS-8201 ($239.95) 30V/5A 
PS-8112 ($399.95) 60V/5A Digital Volt & Current Ph 
PS-1610 ($289.00) 16V/10A PS-8300 ($199.95) 30V/3A 
PS-8107 ($399.95) 30V/10A PS-8301 ($259.95) 30V/5A 


DC POWER SUPPLIES 



70-III $ 99.00 
73-III $125.00 
75-III $155.00 
77-III $173.00 
79-III $195.00 
rr-iii $325.oo 
92B-III $1,445 
96B-II $1,695 
99B-III $2,095 
105B $2,495 

123-III $1,130 



AUDIO/RF/FUNCT. GEN. 


RF Generator • SG-4160 ($124.95) 100 
150MHz sinewaves in 8 ranges 

• SG-4162AD($229.95) with 6 digit counter 
Audio Generator • AG-2601 ($124.95) 10Hz- 
1 MHz, 0-8Vpp sine, 0-10Vpp squarewave 

• AG-260JAD ($229.95) with 6 digit counter 
Function Generator • FG-2100A ($154.95) 
0.2Hz-2MHz,5mV-20V«» 

• FG-2103 ($329.95) Sweep 0.5Hr-5MHz 


FUNCTION 


_20J\jjHz_Scope^^ursor^Readout Triple Output Single Output Programmable fiSQI 


OS-620 $324.95 

Most economical scope 
Dual CH/X-Y operation 
1 mV/div sensitivity 
Zraxisinput,CHl output 
TV syn, ALT trigger 




■OS-626G $599.95 

• Readout a Cursor meas 

• Dual CH / Delay sweep 

• Built-in delay line 

• ALT trigger, Hold-Off 


2 variable out 0-30V.0-3A 
One fixed 5V.3A output 
Auto track, serial, parallel 
Const volt current mode 
4 analog or 2 digital display 


Z-axis inputCHl output | PC-3030 ($499.95) 





/ / As 


DM-8034{$ 179.95) 314 dgt 

• 0.02Hz-2MHz w/counter . Afvnvrv a) c o HioHe 

• ACV to 50kHz. true ims 
FC-8050 ($449.95) Sweep DM-»055G<$889.95)5'/idgt 

• 0.05Hz-5MHz w/counter * 0.006% accuracy, GPIB 
INT/EXT AM/FM mod • dBm^utoJtEL. min/max 


ALFA ELECTRONICS TEL: (800)526-2532 / (609) 897-1135 Call / Write / Fax / Email for FREE CATALOG 
P.O. BOX 8089 FAX: 609-897-0206 Visa, MC, AMEX, COD, PO Accepted. OEM Welcome. 

PRINCETON. NJ 08543-8089 E-mail: sales@alfaelectronics.com _ 1 Year Warranty (2 Years for GW/lnstek) 
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SUPER 


CIRCUITS 


America’s #1 Microvideo Source 




mm 


■ OVER 120 NEW VIDEO PRODUCTS! 


1. World’s Smallest Video Camera*.iiuuoi $59.95 

2. Pinhole Video Camera .410 lines. 0.5 lux. sharp chip $39.95 

3. Color Video Camera.... 350 lines. 2 tux. Remote head S69.95 

4. Live R/C Aerial Videotape. how to's and more $24.95 

5. Wireless Covert Tape Cam. 300’ range, fccok $349.95 

6 . Super Tiny Color Pinhole Cam. .. 350 lines, r sg. $99.95 

7. Micro Video Transmitter.tooo’ rnage. atv band $159.95 

8. Complete Wireless ATV Video Set .3 miles range $419.95 

9. World’s Smallest Wireless Video Cam. please can 

10. Video Goggles. Oual hi res LCD's, 30 capable $599.95 


If you’re looking for the best in microvideo... 

Call us today and get our new 72 page catalog! 

1-800-335-9777ext es 

Or fax us at 512-2 60-0444 

www.supercircuits.com 

” See video from Supercircuits PC-67XS spacecam on our web site...also live R/C plane aerials! 



Building a Micro Robot ? 


• tiny 2 


MicroCore-11 ™ 

x 2” stackable 68HC11 microcontroller module 
• 32K SRAM plus 8K or 32K EEPROM 
• RS232, 5V regulator, 8MHz xtal 
• download programs via you PC serial port 
• use assembler or BASIC (both included) 

8K Starter Package #MC11SP8K.US$75.00 

32K Starter Package #MC11SP32K.US$89.00 

Motor driver board and accessories available. 

26 Scollard Street 
Toronto, Ontario 
Canada M5R1E9 
Phone: (416) 963-8996 
Fax: (416) 963-9179 

www.technologicalarts.com 


^Technological 
^ Arts 



CABLE TV 



33«I]^E3 
20 Day Tflql • lyt. Wentij « 


Free Catalog < 


Qty. Discounts • Dealers Welcome! 

1 - 800-7851145 


PicC C Compiler $59 

for Microchip’s PiC microcontrollers 

Supports PIC16C55x. 16C6x. 16C62x. 16C8x, 16C92x PIC families 


SnXC C Compiler $59 


Supports ScsnIX sxISsc and tx28*c microcontrollers 
Both compilers based on ANSI C standard. Arrays, unions, 
structures, pointers, strings, function calls, if, for, switch, while, 
interrupt vectors, in-line assembler code, 8 & 16 bit variables, etc. 
Outputs Intel Hex format and assembly code. Code optimizer 
induded. Excellent development loots! 

DebugIDE Debugger $79 

C source levs! debugger for PicC and SnXC compilers. Integrated 
Development Environment. Step, Run, Stop, Reset. Variable 
monitoring and modification. Oscillator/cable kit ($39) 

732-873-1519 fa* 732-873-1582 c ; grichrcFa>aol.com 
Grid R C \nc.W Cedar Grove Ln. Ste 340. Somerset NJ USA 08873 
URL: http://members.aol.com/piccompile 


Locate Bad Caps Fast 


Lower Costly Service Time 
Reduce Costly Callbacks 
Tame “TOUGH DOGS” in Minutes 

INSIST on the ORIGINAL 

Capacitor ™ 

H \-^Mr-WlZARD 

IN-CIRCUIT ESR METER 


Large, easy to read analog meter makes for the 



FAST and POSITIVE connection to both AXIAL 
and RADIAL caps. 



Technicians say the Capacitor Wizard is "the 
most cost effective instrument on their work¬ 
bench !" 


ONLY $179.95 
800-394-1984 

For More Information goto 
www.heinc.com/ieinc/cwinfo.htm 


30 DAY MONEY BACK GUARANTEE 
Order today! You Can’t Lose!!! 


Made in the USA! 


LISTED 

Howard Electronic Instruments, Inc. 

6222 N. Oliver, Kechi, KS 67067 
316-744-1993 International 41 

316-744-1994 Fax 4§k 

Email: sales@heinc.com Vjjjp 
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Ask for the 

iCk-SA 


MB-45CB 

Color Video Camera 
2.8mm Lens 
45° Angle of View 


MB-650Ua 

Black & White Video 
Camera with Built-In 
Audio & 4.3 mm Lens. 

$89.95 

Size: 1.18” sq. 


Worlds Smallest Video Camera 

No Bigger than the - 

size of a Quarter! 

with CMOS Technology. 


Wireless Camera Package Deals, include: one camera, one 
receiver and power supplies. (Receiver holds up to 4 cameras) 


Wireless 4-Channel A/V Black/White & Color Cameras 


CM-550U -$69.95 
Pinhole Camera Available: 
CM-550P -$69.95 


1 Audio Jack - RCA Femalo 
Powr Jock - 2.1 Famalo Barrel Jack. 


240 Line Horizontal Resolution 
Size: 1.12"(L) ,5”(W) 


Video Conferencing 

TeleEye has everything you need to do Color Video Conferencing. It comes 
with a built-in high quality digital camera, a high speed modem and state-of-the- 


Built-in Mic m 
(on All models) 

Cameras are shipped with 4.3mm lens. 


(Camera shown with optional lens.) 


art Audio/Video hardware. 
Remote View Window 
Up to 15 frames per second i 
or VHS-quality resolution. 
On-Screen Menus 
Easy Control using your j 
phone keypad. 

9 5 


Wireless Transmitter & Receiver 


ONLY 

$219.95 

Receiver 


Video/Stereo Audio 


Transmitter 


$499. c 

Stand Alone System 
No PC Needed. 


Dimensions: 2.5"(W) x 2.18 H (H) x 3.28'(D) 


Interfaces with existing 
Camera Systems! 

System includes : 

• Monitor 

• Camera/100 ft. Cable 

• Camera Stand/Mount 

• 2-way Intercom Station 

• 100 ft. Intercom Cable 
•VCRInterconnect Cable 

• One Year Warranty 


LP-850p 

$139.95 


LP-850i 

$129.95 

Length: l.b' 

. Diameter*) 1* 


Outdoor 
Model 
Available 
$1 69.95 


Observation System 


Polaris Industries 470 Armour Dr. Atlanta GA 30324 Tech Info: 404.872.0722 FAX: 404.872.1038 


http;//www.polarisusa.com 


SCO-1 -S399.95 

Observation System 


CIRCLE 222 ON FREE INFORMATION CARD 
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PC-Controlled Battery Analyzer 

Cycle, Charge & Test with your PC Q Q fi 

Print reports, plot graphs, expandable ^ 0 510 



Tel: 800*673-3585 "1 ZZ* 

519-472-5566 

Fax:519-472-1702 -i 

Download Demo: LaMantia Products Ltd. 

http://home.rogerswave.ca/lamantia 

lamantia@compuserve.com 



CONSTRUCT THOSE 
SIMPLE AUDIO 
PROJECTS FROM 
SESCOM SIPs 

JUST APPLY SIGNAL, 
POWER AND OUTPUT 
CONNECTIONS AND 
YOU ARE READY TO GO. 
SIMPLE CONSTRUCTION. 
PINS ARE ON 0.1* CENTERS 


GET YOUR SIP-1 AUDIO MODULE TODAY 
•ONLY $2.00 FOR SHIPPING AND HANDLING 

EXPERIMENT FOR YOURSELF TO SEE THE BENEFITS OF THESE DEVICES. 
THERE ARE 25 DIFFERENT DEVICES IN THE SIP PRODUCT UNE. 


OFFER GOOD ONLY IN THE 48 STATES. OFFER ENDS DECEMBER 20.1 W9. 
UMTT ONE REQUEST PER CUSTOMER. LUST BE PREPAiD BY CREDIT CARO 
OR CHECK. MAIEO 1ST CLASS. ALLOW 12 WEEKS FOR DELIVERY 


m 


^ ORDERS 800-634-3457 - FAX 800-551-2749 

3> OFFICE 702-565-3400 • FAX 702-565-4828 
www.8G8Com.com ■ info@soscom.com 
SESCOM, INC. 2100 WARD DR.. HENDERSON. NV 89015 
SESCOM. HC. a on* rMpo rmtM ter nadirartant tipoarwfecM wrori 
_ P"”* xacrfcatona m. autnacl to dwn note*. 


































































Centurion manes sure your PCs 
don’t get stucK in the past when V2K hits 


Millions of PCs in use today (Pentiums & 
earlier) will wake up on January 1st thinking 
it's the year 1900 — meaning the potential 
destruction of billions of date-sensitive records 
and other valuable data. 


• Complete Y2K protection. Updates both BIOS 
and RTC — CENTURION updates and corrects 
BIOS problems and the RTC by providing a double- 
buffered Realtime Clock, and 10-year battery for 
100% accurate dates past 2000. Easy installation in 
less than one minute. No special tools required. 


Unfortunately many businesses and individuals have 
adopted a "wait and see" attitude in their headlong 
rush toward Y2K — which could mean catastrophe. 

The CENTURION Y2K rollover card has been pains¬ 
takingly designed to help your Windows 95/98/NT 


• Works with 286/386/486, Pentiums® & compatibles 
— Protects your valuable existing 95/98/NT . 
hardware investment. Even newer Pentiums can be 
at risk! You can upgrade an entire office for less 
than the cost of buying a single new computer. 



KEEP YOUR PCs UP & RUNNING 
CIRCLE 236 ON FREE INFORMATION CARD 




computers survive 
without fear of 
incompatibilities and 
other Y2K problems. 
This inexpensive 
card is essential for 
your PC's health! 


• Fully lab and real-world tested. Proven safe and 
reliable— Already in use by many US Govt, agencies, 
banking institutions & international corporations. 

• Free Y2K Testing Software — Download FREE 
software from our web site and find out if your PCs 
are Y2K hardware compliant at 
www.micro2000.com/centurion.htm 


Call now for volume and govt/edu discounts 
Reseller inquiries welcome 
800-864-8008 • 818-547-0125 • fax 818-547-0397 
www.micro2000.com • netsales@micro2000.com 
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USE ELECTRONICS NOW CLASSIFIEDS 

READ BY ELECTRONIC BUYERS AND SELLERS AND TRADERS 


INSTRUCTIONS FOR PLACING YOUR AD! 


HOW TO WRITE YOUR AD 

TYPE or PRINT your classified ad copy CLEARLY (not in all 
capitals) using the form below. If you wish to place more than one 
ad, use a separate sheet for each additional one (a photo copy of 
this form will work as well). Place a category number in the space 
at the top of the order form (special categories are available). If 
you do not specify a category, we will place your ad under miscel¬ 
laneous or whatever section we deem most appropriate. 

We cannot bill for classified ads. PAYMENT IN FULL MUST 
ACCOMPANY YOUR ORDER. We do permit repeat ads or 
multiple ads in the same issue, but in all cases, bill payment must 
accompany your order. 

WHAT WE DO 

The first word and company name of each ad are set in bold caps 
at no extra charge. No special positioning, centering, dots, extra 
space, etc. can be accommodated. 

RATES 

Our classified ad rate is $2.50 per word. Minimum charge is 
$37.50 per ad per insertion (15 words). Any words that you want 
set in bold are each .40 extra. Indicate bold words by underlining. 
Words normally written in all caps and accepted abbreviations are 
not charged anything additional. State abbreviations must be post 
office 2-letter abbreviations. A phone number is one word. 


If you use a Box number you must include your permanent 
address and phone number for our files. ADS SUBMITTED 
WITHOUT THIS INFORMATION WILL NOT BE 
ACCEPTED. 

For firms or individuals offering Commercial products or Ser¬ 
vices. Minimum 15 Words. 5% discount for same ad in 6 issues 
within one year; 10% discount for same ad in 12 issues.Boldface 
(not available as all caps), add .40 per word additional. Entire ad 
in boldface, add 20%. Tint screen behind entire ad, add 25%. 
Tint screen plus all boldface ad, add 45%. Expanded type ad, 
add $4.00 per word. 

General Information: A copy of your ad must be in our hands by 
the 13 th of the fourth month preceding the date of issue (i.e. Sept 
issue copy must be received by May 13 th). When normal closing 
date falls on Saturday, Sunday or Holiday, issue closes on preced¬ 
ing work day. Send for the classified brochure. 

DEADLINES 

Ads not received by our closing date will run in the next issue. For 
example, ads received by November 13 will appear in the March 
issue that is on sale January 17. ELECTRONICS NOW is pub¬ 
lished monthly. No cancellations permitted after the closing date. 
No copy changes can be made after we have typeset your ad. NO 
REFUNDS, advertising credit only. No phone orders. 


CONTENT 

All classified advertising in ELECTRONICS NOW is limited to electronics items only. All ads are subject to the 
publishers’ approval. WE RESERVE THE RIGHT TO REJECT OR EDIT ALL ADS. 


AD RATES: $2.50 per word. Minimum $37.50 


Send you ad payments to: 

ELECTRONICS NOW 500 Bi-County Blvd, Farmingdale, NY 11735-3931 


CATEGORIES 


100 — Antique Electronics 
130 — Audio-Video Lasers 
160 — Business Opportunities 
190-Cable TV 
210 — CB-Scanners 
240 — Components 


Place this ad in Category #_ 


270 - Computer Equipment Wanted 
300 — Computer Hardware 
330 — Computer Software 
360 — Education 
390 - FAX. 

420 — Ham Gear For Sale 


450 - Ham Gear Wanted 

480 — Miscellaneous Electronics For Sale 

510 — Miscellaneous Electronics Wanted 

540 — Music & Accessories 

570 — Plans-Kits-Schematics 

600 — Publications 


CLASSIFIED AD COPY ORDER FORM 


Special Category $30.00 Additional 


630 — Repairs-Services 
660 — Satellite Equipment 
690 — Security 
710 — Telephone 
720 — Test Equipment 
730 -Wanted 


^-537.56 

' 2 - 537.56 

" r-537.56 

' T - 537.56 1 

5 -$37.50 

6"-537.56 

7" -537.56 

‘ s - 537.56 

6 -$37.50 

10 - $37.50 

n-537.56 

‘ TT 537.56 

13 -$37.50 

14-$37.50 

15 - $37.50 

' TT-546.66 

17 -$42.50 

IS - $45.00 

‘ 16-547.56 ' 

’ 20-550.66 

21 -$52.50 

25-s<;2.56 

.22 -$55.00 

' 26-545.66 

‘ 23 - 557.56 

" 77 . 4167 M 

’ 24 - 5(56.66 

’ 75 -TO Aft—“ 


Total classified ad payment $_enclosed 

[ ] Check [ ] Mastercard [ ] Visa [ ] Discover Card # — 

Signature 


29-572.50 50-57 S'M TT $77.56 J T-'mM 

33 - $82.50 W-SMM 3-5 -587.56 W- 566.66 

37 - $62.56 3’8-565.66 37 -567.50 5?T Si66.66 

Total words _ $2.50 per word = $_ 

Bold Face _ $0.40 per word = $ _ 

Special Heading _ $30.00 = $___ 

Other_ = $_ 

TOTAL COST OF AD $_ 

-- Expiration Date_/_ 


Name 


_ Phone_ 

.City State Zip 
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II The 5300 Series, one of the world’s finest digital multimeters. The best of the ASYC II 

v Series, it has the best accuracy, a built-in counter, and displays AC voltage as resistive power 

or dB (impedance selectable), saving you the time of making the calculation. A careful examination of the perfor¬ 
mance features and user-conscious design will tell you that you hold a superior DMM in your hand, designed with 
measurement capability needed by users who demand the best. 


MFG MODEL 

ACC’Y 

LIST 

SPECIAL PRICE 

B&K 5360/MX53B 

0.1% 

$229.00 

$129.00 

B&K 5380/MX55 

0.025% 

$309.00 

$139.00 

B&K 5390/MX56B 

0.025% 

$325.00 

$149.00 

(resistive power on model #5390/MX56B) 



• meters made in France by Metrix for B&K, feature 50,000 count capability, bargraph, true RMS, mains dis¬ 
turbance indication, good transient protection, a wide temperature range, conform to !EC 1010 class 2 safety 

compliance & 3 year warranty 





The 845 is a software expandable universal device programming workstation that supports a wide variety of program¬ 
mable devices with the added capability to test digital ICs. It is the most sophisticated low-cost programmer available 
today. A unique hardware/software architecture enables the Model 845 to easily grow in support and engineering soft¬ 
ware design capabilities as quickly as your device library' requirement. State-of-the-art universal programmer offers 
you the most advanced programming facilities with the most user-friendly interface. Since each pin is software 
addressable, new part numbers can be added to the list of supported devices through software upgrades. The 845 
interfaces with IBM, PC, XT, PS/2, AT, 386, 486, Pentium, portable or compatible personal computers. The standard 
pack-age allows you to directly connect to your PC through any standard parallel printer port (no special interface card 
or special modules needed). 


Universal Device 
Programmer & Logic IC 
Tester Model #845 


MODEL 

DESCRIPTION 

REGULAR 

SALE 

840 

Eprom Programmer (single socket) 

205.00 

192.95 

841 

Eprom Gang Programmer (4 sockets) 

260.00 

251.95 

842 

Universal Programmer 

695.00 

611.95 

843 

Universal Programmer (parallel port interface) 

795.00 

699.95 

845 

Universal Programmer (parallel port interface) Windows based 

1295.00 

1139.95 

846 

Universal Programmer (parallel port interface) 

495.00 

435.95 

847 

Universal Programmer (4 sockets, parallel port interface) 

595.00 

523.95 




KENWOOD 

MODEL CS-4125 

20 MhHz, 2 Channel Oscilloscope, with probes & 3 year warranty 
Suggested Price $595.00 

SUPER SPECIAL $389.00 w/free t-shirt!!! 



MODEL 

CS-4135 
CS-5350 
CS-5355 
CS-5370 
CS-5375 


DESCRIPTION 


40 MHz. 2 CH, 12 kV CRT w/scale illumination. 3 year warranty 

50 MHz. 3 CH, Delayed Sweep. w/Readoui & Cursors. 3 year warranty 

50 MHz, 3 CH. Delayed Sweep. 3 year warranty 

100 MHz. 3 CH, Delayed Sweep, w/Readout & Cursors. 3 year warranty 

100 MHz, 3 CH, Delayed Sweep. 3 year warranty 


REGULAR SUPER SALE PRICE 

855.00 685.00 w/free Kenwood t-shirt! 

1650.00 1235.00 wfftte KenwoodSweatshirt! 

1485.00 1115.00 w/free Kenwood Sweatshirt! 

2035.00 1525.00 w/free Kenwood Sweatshirt! 

1815.00 1360.00 wlfrcc Kenwood Sweatshirt! 


Electronic Training Videos From UCANDO 


MODEL 

DESCRIPTION 

REGULAR 

SALE 

VT401 

AM Radio: Major stages of AM. signal conversion, 
signal detection, audio reproduction. AM stereo. 61 Minutes 

44.95 

39.95 

VT402 

FM Radio Part 1: Bandwidths. RF amplifier, mixer-oscillator. 

IF amplifier, limiter FM detector. 58 Minutes 

44.95 

39.95 

VT404 

TV Part 1. Intro to TV: Gain an overview of the television system 
and how the stages work together. 56 Minutes 

44.95 

39.95 

VT405 

TV Part 2, The Front End: UHF-VHF tuning stages, automatic fine 
tuning, remote control. 58 Minutes 

44.95 

39.95 

VT406 

TV Part 3. Audio: The sound .strip, stereo TV. secondary audio 
programming, professional channels. 57 Minutes 

44.95 

39.95 

VT501 

Understanding Fiber Optics: Basic fundamentals, cable design, 
connectors, couplers, splicing. 58 Minutes 

44.95 

39.95 

VT502 

Laser Technology: Laser theory, types of lasers, applications. 

44.95 

39.95 



SAVE EVEN MORE! 

Buy any six videos for 
only $216.00. Order your | 
UCANDO videos today! 


safety precautions. 57 Minutes 


PRINT 


Products International 

8931 Brookuflle Rd * Shier Spring, MD, 20910 
800638-2020 * Fx 800-545-0058 * www.prodintl.com 


Call, fax or email today for complete specs on any of the above 
products, and a copy of our 84 page test and 
measurement instrument catalog 


sales@prodintl.com 3 3® IE 


81 


CIRCLE 264 ON FREE INFORMATION CARD 


September 1999, Electronics Now 
















































£ | Test Equipment Sates iR^ 

^ V CHECK OUT THESE SPRING SPECIALS I 

TEK 2236 100 MHz SCOPE W/ BUILT-IN FLUKE 5440B DCV CALIBRATOR $1495 

FREQUENCY COUNTER.$895 FLUKE 8502A BECHTOP DMM.$495 

TEK 2246 100 MHz 4 CH. SCOPE W/ HP 1141A DIFFERENTIAL PROBE $895 

"Smartcursors"8t ON-SCREEN R.O....$l 195 HP 1142A PROBE POWER MODULE...$275 


B&K 2630 1 GHz SPEC. ANALYZER (NEW) 

w/ TRACKING GENERATOR.$3095 

HP4277A LCZ METER.$3295 

ESI 296 AUTO DIGITAL LCR METER.$1195 

HP 8656B SIGNAL GENERATOR.$2595 

HP8350B SWEEPER MAINFRAME.$2195 

GR 1863 MEGOHMMETER.$595 


HP 1651A 32 CH. LOGIC ANALYZER.$1195 

HP 8642B SIGNAL GENERATOR.$14,900 

HP 3585A SPECTRUM ANALYZER.$5995 

HP 3325A SYNTH./FUNCTION GEN....$1295 

HP 3577A NETWORK ANALYZER.$8950 

HP 3488A SWITCH CONTROL UNIT....$495 

HP 5342A FREQUENCY COUNTER.$1650 

TEK 1241 LOGIC ANALYZER.$450 


AR 4040AT 3KV AC HYPOT TESTER.$575 TEK 1241 LOGIC ANALYZER. 

/ Ask about our line of new products including v yi> 
% surplus ^ HP, LeCroy, Instek,Tektronix, Fluke and more ! J^ 

# CALL (800) 684-4651 OR FAX (603)425-2945 


/CfiVISA 

ICCEPTED. 


CALL (800) 684-4651 OR FAX (603)425-2945 

CHECK US OUT AT WWW.TESALES.COM 


CIRCLE 217 ON FREE INFORMATION CARD 



Prairie Digital, Inc. 

PHONE 608-643-8599 * FAX 608-643-6754 


920 SEVENTEENTH STREET * PRAIRIE DU SAC, WISCONSIN 53578 


RF Data Modules 


AM Transmitter 



•Sub Miniature module 
•SAW Controlled 
•No adjustable components 
• Low current - 2.5mA 
•Supply 2.5-12Vdc 


• Compact Hybrid Module 

• Very stable 
•CMOSTTL output 

|! | •Patented Laser Trimmed 

• 5Vdc. 0.8mA (HRR6) 


•Only 23 x 33 x 11 mm 
•Up to 40.000bps data rate 

• Up to 450ft. range. 

• 5V operation 
•418MHz or 433MHz FM 

•3wire RS232 interface 

• 19.2Kbps half duplex 
•418MHz or 433MHz FM 

• 7.5-15Vdc. 20mA 
•TX/RX Status LED's 


•418MHz or 433MHz 

• Range up to 300ft 
•CMOS TTL data input 

• 7 x 11 x 4mtn ! 
AM-TXl-xxx .... S12.60 

• 2kHz data rate 
•Sensitivity -105dBm 

• 38 x 12 x 2 mm 

AM-HRR6-xxx... S 16.33 


• 5V CMOS logic interface 
•Fast ImS enable 

• Power saving feature 

•Carrier Detect output 
BiM-vw-F.S87.36 

• Up to 400ft. range 

• 1/4 wave ant. on board 

• User data packetizing 

• 58 x 40 x 15mm 
CVPI1ERNET.... S139.30 


• Range up to 250ft. »Low current. 4mA typ 

•SAW controlled stability »Up to 4kHz data rate 

• Wide supply range 2-14V •Small: 17 x 11mm 

•CMOS/TTL input AM-RT5-xxx .... S12.10 


ilflfti ABACOM 

\LlUllU TECHNOLOGIES 


Free Catalog 


tel: (416)236 3858 
fax: (416)236 8866 
www.abacom-tech.com 

MasterCard / VISA 
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CLASSIFIED 


BUSINESS OPPORTUNITIES 

$400 Weekly Assembling electronic circuit 
boards/products from home. For FREE informa¬ 
tion send SASE: Home Assembly-EN Box 
216 New Britain, CT. 06050-0216 _ 

Have an idea? If so, we are a national company 

working with ideas, inventions, new products. 
Patent services. Call 1-888-439-IDEA. 


_CABLE TV_ 

Cable TV descramblers. One-piece units. Scientific 
Atlanta, Jerrold, Pioneer, and others. Lowest 
prices around. Precision Electronics, Houston, 
TX anytime. 1-888-691-4610._ 

Descramblers, Converters, Activators, Rft’s, 
Ftg’s, Bullet Snoopers, All Options Explained, 
Best Prices, Services, 2yr. Warranty, 
Free Catalog 1-800-854- 

1674www.resource lea der.com/aapc 
HAVE A BEEPING OR CHIRPING SOUND 

WITH SCRAMBLED VIDEO ON CHAN¬ 
NELS. WE CAN HELP. PROFESSIONAL 
QUALITY NOTCH FILTERS. $16.00ea. 
DISCOUNTS on 5 or MORE. 100 for 
$7.00ea. FAST COUR-TEOUS SERVICE. Visa, 
Mastercard and Discover. Visit our Website at 
www.gofilters.com. Call 1-800-684-0527 
CABLE DESCRAMBLER PLANS!!! Plus two 

free bonuses, Radar Jammer Plans and 
Cable manual $14.00. 1-888-367-9972 
Bewildered about descramblers? Call for 

your options. Same day shipping M-F, 9-8 


CABLE TV DESCRAMBLERS. ALL MAJOR 
BRANDS. RFTs. HAVE MAKE AND MODEL 
NUMBER OF CONVERTER USED IN YOUR 
AREA WHEN CALLING. QUANTITY DIS¬ 
COUNTS. K.D. VIDEO, 1-800-327-3407. 
DESCRAMBLER BLOWOUT Scientific Atlanta 
8580. Original one piece. 99 channels. Guar¬ 
anteed Sin^e $160, —(5) 140,—(10) 120. NOVICOR 
ELECTRONICS 412-833-0773 
ALL CABLE TV BOXES. WE’LL BEAT ANY 
PRICE. 30 DAY TRIAL 1 YEAR WARRANTY. 
FREE CATALOG! www.galaxydescram 
blers.com 1-800-538-CABLE (2225). 


_CB-SCANNERS_ 

CB Radio Modifications! Frequencies, kits, 
high-performance accessories, books, plans, 
repairs, amps, 10-Meter conversions. The best 
price since 1976! Catalog $3.00. CBCI Box 
1898 EN, Monterey, CA 93942. www.cbdntl.com 
CB Trick Books, three books 1,2 and 3. Each 
book $19.95 each. Repairs, tune ups, and 
amplifiers. Send money order to Medicine 
Man C B PO Box 37,Clarksville, AR 72830. 


COMPUTER HARDWARE 

ROBOT Module. Security Robot Kit Free Catalog. 
www.actionrobotics.com . ACTION ROBOTICS 
Box 138, Boston, NY 14025 


MISC. ELECTRONICS FOR SALE 


Sat 125 GLOBAL ELECTROMCS 1-888-221-5365. 
WHOLESALE PRICES, SUPERIOR QUALITY, 
INTERNAL AND EXTERNAL ACTIVATORS. 
1ST time DISCOUNT. $200.00 MIN, COD 
ONLY. 24/7 MESSAGE SERVICE. SALES 
OPEN M-F 8:00 AM TO 4:30 PM. CALL 
LUNAR INDUSTRIES 1-800-289-9566. 
New! Jerrold and Pioneer wireless test units 

$125 each, also 75DB notch filters $19.95 each, 
quantity pricing available please call KEN 
ERNY ELECTRONICS 24 hour order and 


information hot line 516-389-3536. 


PAY TV AND~SATALLITElDESCRAMBUNG 


2000 EDITION. All new. All the latest satellite 
fixes, schematics, blockers, activators etc. for 
cable and satellite $16.95. Complete Pay TV 
Series (Vol. 1-10) $59.95. Hacking Satellite 
Systems Videos $29.95. Scrambling News 
subscription with web access $34.95. Every¬ 
thing listed above $99.95. Choose hard copy 
or CD-ROM. SCRAMBLING NEWS, 4798 
South Florida Ave, PMB-108, Lakeland, FL 
33813. 941-646-2564. COD’s are OK. Add 


$6.00. Free catalog. 


www.industrologic.com Acquire, Control, 
& Display systems. Friendly, Fast, & Fun. 
314-707-8818 CST. 


PLANS-K1TS-SCHEMATICS 

ELECTRONIC PROJECT KITS: $3.00 cat¬ 
alog. 49 McMichael St. Kingston, ON., K7M 
1M8. www.qkits.com - QUALITY KITS 

AWESOME KITS: Voice Changers, Levitators, 
Lasers, Solar Robots and more! Catalog $1.00. 
LNS Technologies , PO BOX 67243, Scotts 
Valley, CA 95067. www.techkits.com 

REVOLUTIONARY weatherproof Hi Fi deck 
speaker design. Plans $19.95 + $3.50 S&H 
Check or M/O: KAM Acoustics, 60A Turner 
Rd. Hatchville, MA 02536. Assembled & Tested 
available: Toll free 1 -877-30-AUDIQ. 


SATELLITE EQUIPMENT 

DSS Test card. Authorizes all channels for 
information, plus free bonus. Call toll free 


NEW! Cellphone E.S.N. readers S250 each, cell phone 
programmers $175 each, cell phones $25 each, DSS satel¬ 
lite dish card readers and programmers $125 each, credit 
card readers $250 each, Cable T.V. notch filters 50 cents 
each, converter boxes $50 each, magnetic strip card read¬ 
ers for ATM machines, bank cards, drivers license, and all 
types of data acquisitions all under $200 each. You pay 
these super low prices when you deal directty with the man¬ 
ufacturers. When you order “Direct Connection" a 150 
page directory published by Ed Treki Publications, you 
will receive the largest collection of names, addresses, 
and phone numbers of all the leading American and 
International manufacturers of these products never before 
available. Stop paying second, third and fourth hand prices 
and deal directly with the source!!! Order your copy of 
“Direct Connection" today for only $59.95 plus $5 ship¬ 
ping. All orders are sent C.O.D. Please call Ed Treki 
Publications 24 hour order hot line 914-544-2829. 


1-888-416-7296._ 

FREE Satellite TV Buyer’s Guide. Best 
Products - Lowest Prices - Fastest Service! 
Dish Network, DirecTV, C/Ku-band, including 
4DTV. Parts - Upgrades - Accessories! 
SKYVISION - 800-543-3025. International 
218-739-5231 www.skyvision.com 

TEST EQUIPMENT 

Test Equipment Sale! Complete listing at 
http://www.astglobal.com or call NOW to 
receive Isit by fax or mail. AST GLOBAL 
ELECTRONICS: Voice 888-216-7159; Fax 
814-398-1776; e-mail: sales@astglobal.com 


BEST BY MAIL 

Rates: Write National. Box 5, Sarasota, FL 34230 


GAMBLING 


WIN AT HORSE RACING. INCREDIBLE! Free audio tape. 
WB, Box 1540, Minden, NV 89423. 


WANTED 


WANTED: USED TEST EQUIPMENT. TURN 
IDLE OR EXCESS EQUIPMENT INTO 
CASH. AST GLOBAL ELECTRONICS: 

Voice 888-216-7159; Fax: 814-398-1176; e- 
mail: sales@astglobal.com 


Wholesale 

Test Equipment 
All Major Brands 
www.tech-systems.net 


Get your copy of the 

CRYSTAL SET HANDBOOK 

Go back to antiquity and build the 
radios that your grandfather built. 
Build the "Quaker Oats' type rig, 
wind coils that work and make it 
look like the 1920‘s! Only $10.95 
plus $4.00 for shipping and han¬ 
dling. Claggk Inc., P.O. Box 4099, 
Farmingdale, NY 11735. USA 
Funds ONLY! USA and Canada - 
no foreign orders. Allow 6-8 weeks 
for delivery. MA01 



PQPTRONIX 



We’re on the web 

FREE 

We are starting up, 
but you can watch us grow! 

Projects for beginners 
to experts! 

New Product information! 
Bookstore—discover 
what’s new! 

http://www.poptronix.com 


WE'RE WITH YOU EVERY DAY 
24 HOURS A DAY! DROP IN! 
WE’D LOVE TO HAVE YOU VISIT! 
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Arizona 

Circuit Specialists, Inc. 

220 S. Country Club Dr. 

Bldg 2 

Mesa, AZ 85210 

California 

Inland Electronic Suppliers 
1012 N. Carpenter Rd. 
Modesto, CA 95351 

California Electronics 

221 N. Johnson Ave. 

El Cajon, CA 90202 

Ford Electronics 
8431 Commonwealth Ave 
Buena Park, CA 90621 

All Electronics 
14928 Oxnard Street 
Van Nuys, CA 91411 

San Mateo Elec. Supply 
16 W. 42 nd Ave. 

San Mateo, CA 94403 

Electronics Warehouse 
2691 Main Street 
Riverside, CA 92501 

Orvac Electronics 
1645 E Orangethorpe Ave. 
Fullerton, CA 92631 

Sav-On Electronics 
13225 Harbor Blvd. 

Garden Grove, CA 92643 

05 

2? JK Electronics 
oj 6395 Westminster Blvd. 

"I Westminster, CA 92683 


Electronics Plus, Inc. 
823-4 th Street 
San Rafael, CA 94901 

Minute Man Electronics 
37111 Post St., Suite 1 
Fremont, CA 94536 

HCS Electronics 
6819 S. Redwood Drive 
Cotati, CA 94931 

Halted Specialties Co. 
3500 Ryder Street 
Santa Clara, CA 95051 

Metro Electronics 
1831 J Street 
Sacramento, CA 95814 

HSC Electronics 
4837 Amber Lane 
Sacramento, CA 95841 

Colorado 

Centennial Electronics 
2324 E. Bijou 
Colorado Sps., CO 80909 

Connecticut 

Cables & Connectors 
2198 Berlin Turnpike 
Newington, CT 06111 

Electronic Service Prod. 
437 Washington Avenue 
North Haven, CT 06473 

Delaware 

Wholesale Electronics 
77 McCullough Dr. Ste. 10 
New Castle, DE 19720 


Illinois 

BB&W Inc. 

2137 S. Euclid Ave. 
Berwyn, IL 60402 

Tri State Elex 

200 W. Northwest Hwy. 

Mt. Prospect, IL 60056 

Indiana 

ACRO Electronics Corp. 
1101 W. Chicago Ave. 
East Chicago, IN 46312 

King of the Road Elec. 
409 E. Center Rd. 
Kokomo, IN 46902 

Maryland 

Mark Elec. Supply Inc. 
11215 Old Baltimore Pike 
Beltsville, MD 20705 

Massachusetts 

Electronic Hook-Up 
104 Main St. 

Milford, MA 01757 

U-Do-lt Electronics 
40 Franklin Street 
Needham, MA 02194 

Michigan 

Purchase Radio Supply 
327 East Hoover Avenue 
Ann Arbor, Ml 48104 

Norwest Electronics 
33760 Plymouth Rd. 
Livonia, Ml 48150 


The Elec. Connection 
37387 Ford Road 
Westland, Ml 48185 

Minnesota 

Acme Electronics 
224 Washington Avenue N. 
Minneapolis, MN 55401 
New Jersey 

Lashen Electronics Inc. 

21 Broadway 
Denville, NJ 07834 

New York 

LNL Distributing Corp. 

235 Robbins Lane 
Syosset, NY 11791 

Unicorn Electronics 
Valley Plaza 
Johnson City, NY 13790 

Ohio 

Philcap Electronic Suppliers 
275 E. Market Street 
Akron, OH 44308 

Oregon 

Norvac Electronics 
7940 SW Nimbus Avenue 
Beaverton, OR 97005 

Texas 

Tanner Electronics 
1301 W Beltine 
Carrollton, TX 75006 

Electronic Parts Outlet 
3753 B Fondren 
Houston, TX 77063 

Computers Electronics Etc. 
110 E. Medical Center Blvd. 
Webster, TX 77598 
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If you’d like to sell our magazine in your store, 

please circle 210 on free information card 

or 

Contact Christina Estrada at (516) 293-3000 ext 223 


Add a Phono Adapter 
to your Home Stereo 

Reclaim that unused phonograph input on your 
amplifier with this simple adapter 

JOE GUSTAINIS 



A lthough the era of the 
phonograph record has 
been over for more than a 
decade, stereo receivers and 
amplifiers still have phonograph 
inputs. Unless you have an exten¬ 
sive collection of "black vinyl" and 
still enjoy listening to them, the 
phono input on your home stereo is 
probably just sitting there unused. 

On the other hand, you probably 
have a large collection of audio 
gear from CD and DVD players to 
cassette decks and component 
television. The audio outputs of 
those units are all fighting for an 
input to your amplifier, yet there is 
that phonograph input, sitting there 
unused. If there were a way to use 
that input with a modern piece of 
audio gear, the pressure to find 
jacks for everything in your home 
theatre would ease off that much 
more. 

To the rescue comes the Phono 
Adapter described here. This simple 
circuit will let you use a standard 
audio source with an unused 
phono input. With the Phono 
Adapter plugged in between a 
piece of audio gear and the 
phono input of an amplifier, an 
additional auxiliary input for your 
sound system is gained. Electronics 
projects such as this one don't get 
much easier. Not only is it the per¬ 
fect project for someone that has 
little skill in construction, it can be 
completed in less than two hours at 
very low cost and is a project that 
can be used every day. 

Phonograph-Record Response. The 

phono jacks in your receiver or 
amplifier are connected to a spe¬ 


cial preamplifier circuit that pro¬ 
vides the conditioning needed to 
deliver a flat frequency response 
for the extremely non-linear, low- 
level frequency characteristics of a 
phonograph. Since phonograph 
equipment never provided a truly 
linear frequency response, the 
effective dynamic range and sig- 
nal-to-noise ratio of records was 
enhanced by intentionally record¬ 
ing non-linearly in accordance with 


a standard curve defined by the 
Recording Industry Association of 
America (RIAA). Figure 1 shows the 
typical frequency response of a 
phonograph-record playback, along 
with its pole/zero asymptotes. The 
response shown is normalized to 0 
dB at 1 kHz and contains a zero at 
50 Hz, a pole at 500 Hz, and a zero 
at 2120 Hz. Additional poles occur 
beyond the audio range; they are 
not shown since we are obviously 85 
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Fig. 1. Because phonograph records have a 
non-linear response, the Recording Industry 1 
Association of America (R1AA) developed a 
response standard that deals with those non-lin¬ 
earities. 


not Interested in anything that we 
can't hear. 

When a record is played back, 
the preamplifier has a frequency 
equalization curve that is the 
inverse of the RIAA playback re¬ 
sponse; see Fig. 2. The result is an 
output with a fiat response over the 
audio range. 

The magnetic pick-up cartridges 
in a record player have extremely 
low output levels—typically only a 
few millivolts at mid-band. Because 
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Fig. 2. An RIAA-compliant preamplifier has a 
frequency response that is the inverse of the 
RIAA curve. When an RIAA signal is played 
through the preamplifier, the result is a fiat-fre- 
86 quency response. 
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Fig. 3. The Phono Adapter is a simple filter circuit that changes a standard audio signal to an RIAA- 
compliant one. No active components are needed because the signal from a phonograph needle is 
much weaker than a line-level signal. 


of that, the preamplifier must have 
the low-noise and gain characteris¬ 
tics needed to properly condition 
the signal before the power ampli¬ 
fication stage. Like Fig. 1, Fig. 2 shows 
the magnitude gain of the preamp 
normalized at 1 kHz. Note that 
phono preamps actually have a 
typical mid-band gain at 1 kHz of 
about 30-40 dB. 

Biasing Network. The circuit for the 
Phono Adapter is shown in Fig. 3. It 
is simply a biasing network that con¬ 
ditions standard audio signal to 
"look" like a signal coming from a 
record player. Since the typical 
level for the phono input is much 
lower than a standard, or "line- 
level" input, a passive network will 
do. The frequency response of the 
biasing network is the same as the 
response curve of Fig. 1, thus skew¬ 
ing the "flat" response of the exter¬ 
nal audio source to what is expect¬ 
ed from a phonograph. The atten¬ 
uation of the network allows the 
level of the pre-amp output to be 


similar in amplitude to a standard 
auxiliary input; the volume of your 
system won't have to change 
when listening to a piece of audio 
gear though the phono input. 

The network was selected to pro¬ 
vide relatively high input imped¬ 
ance to accommodate a variety 
of audio sources. The input imped¬ 
ance of the network at any fre¬ 
quency will always be greater than 
the sum of R3 and R4 (R7 and R8 for 
the right channel). If the sum of 
those resistors is kept significantly 
higher (over ten times) than the 
output impedance of whatever 
audio source you are using, the fre¬ 
quency response and the scaling 
of the network will not be signifi¬ 
cantly affected. 

Likewise, the output impedance 
of the network must be kept signifi¬ 
cantly lower than the input imped¬ 
ance of the phonograph preampli¬ 
fier. The output impedance of the 
network will always be less than R4 
(R8 in the right channel); an RIAA 
standard phono preamplifier has 


TABLE 1 

ALTERNATE COMPONENT VALUES 


Component 

Value 

Alternate 1 

Alternate 2 

Alternate 3 

R1, R5 

1 Meg 

1.2 Meg 

2.2 Meg 

3.3 Meg 

R2, R6 

75K 

91K 

160K 

270K 

R3, R7 

6.8K 

10K 

10K 

4.7K 

R4, R8 

1.5K 

1.5K 

3.3K 

4.7K 

Cl, C3 

3300 pF 

2700 pF 

1500 pF 

1000 pF 

C2, C4 

1000 pF 

820 pF 

470 pF 

270 pF 
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Fig. 4. Although the Phono Adapter circuit is very simple, the math needed to design it property can 
get quite involved. 


an input impedance of 47,000 
ohms. Cable and input capaci¬ 
tance of the preamplifier can also 
affect the network's response. That 
capacitance can be on the order 


equivalent representation in terms 
of component values is included. 
While the zeroes at 50 Hz and 2120 
Hz, and the pole at 500 Hz are 
required by the RIAA standard, the 



Fig. 5. If you want to build the Phono Adapter on a PC board, use this parts-placement diagram to 
locate the components. 


of 100 to 1000 pF, so it is necessary 
to keep the output impedance of 
the network less than about 4700 
ohms in order not to create an 
additional in-band pole. 

The simplicity of the Phono 
Adapter's circuit does an excellent 
job of hiding the complex mathe¬ 
matical equation that designed it. 
That equation, called a Laplace 
Transform, is shown in Fig. 4; the 


pole at 26,555 Hz is not. That pole 
can be any frequency as long as it 
is outside of the audio band 
(above 20 kHz). The 26,555-Hz pole 
shown is specific to our circuit. 

For additional information con¬ 
cerning the design of RIAA circuits, 
see National Semiconductor's 
application note AN-346, titled 
“High-Performance Audio 

Applications of the LM833." 
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Here's the foil pattern for the Phono Adapter. The circuit is simple 
enough to fit on a single-sided board without the need for jumpers. 


Construction. As 

you can see from 
the schematic dia¬ 
gram, the Phono 
Adapter is an ex¬ 
tremely inexpensive 
project. The most 
expensive item will 
be the project 
case itself—if you 



Fig. 6. The author s prototype used hard-wired 
cables instead of jacks. Note the overhand 
knots tied in the cables to act as strain reliefs. 

decide to use one. 

It is not necessary to use an 
etched PC board; a small piece of 
perfboard can be used with stan¬ 
dard construction techniques. On 
the other hand, a printed-circuit 
board makes for a neater assem¬ 
bly. If you'd like to use an etched 
board, a foil pattern has been 
included here; follow the parts- 
placement diagram shown in Fig. 5. 

If you do not want to mount 
jacks on the case, you can substi¬ 
tute a dual phono-plug cable for 
J1-J4. Cut the cable in half and 
connect the inputs and outputs to 
the severed ends. Use vinyl grom¬ 
mets to protect the cables where 
they pass through holes in the case. 
Additionally, tie an overhand knot 
in the cable to act as a strain relief. 
As you can see in the photo of the 
au-thor's prototype (Fig. 6), the sev- 
ered-phono-cable app-roach was 
used, as that was less expensive. 

Component tolerances will 
effect the shaping characteristics, 
(Continued on page 89) 
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Intelligent Computer Solutions’ Image MASSter SOLD 


Clone bard drives and set up 
computers the easy way with the 
linage MASSter SOLO. 

CIRCLE 15 ON FREE INFORMATION CARD 


I t is not too difficult to set up a new 
personal computer from scratch or to 
bring one back from the dead. The only 
problem is that it can be rather time-con¬ 
suming. There are two ways to install 
Windows on a new system. The CD- 
ROM drive can be brought to life using a 
boot disk that installs CD-ROM support 
and then installing Windows from CD. 
Otherwise, die install directory on the 
CD must be copied to the hard drive, and 
then the operating system is installed 
from there. Obviously, that method will 
only work if your computer has CD- 
ROM support in BIOS. Either way, and 
even with the fastest of systems, installing 
an operating system is going to take at 
least a half hour or so, and usually much 
longer on slower systems. 

Bringing a computer back to life after 
a hard drive crashes or becomes corrupt¬ 
ed is a similar job. If the hard drive does 
not need to be replaced, it will at the 
very least need to be re-formatted and 
have the operating system reloaded. 
Again, this is at least a half hour of work. 
And usually even more time is required 
to load all the hardware-specific drivers 
after the OS is installed and running. 

While most computer-sawy individ¬ 
uals can afford to spare an hour or so to 
set up or restore a new or ill computer, 
people that have to deal with new and 
dead systems day in and day out clearly 
need a better way to do it. Companies 
that put together and sell new PCs 
wouldn’t be able to sell that many of 
them if it were so time-consuming to set 
them up. So how is it normally done? 



Drive Cloning 

The fastest way to get a new or refur¬ 
bished PC up and running is to install a 
hard drive that has an operating system 
pre-loaded on it. As an example, say a 
computer store has 100 identical new 
systems that need to be set up. A techni¬ 
cian at the store would simply set one 
system up, make sure it’s perfect, clone 
the hard drive 99 times (make 99 dupli¬ 
cate drives), and then install a drive in 
each system. If all goes well, a new sys¬ 
tem will boot right up with the same 
configuration as die first one. 

Drive cloning is also useful for fast 
disaster recovery. If the hard drive of a 
freshly set-up system is cloned, and the 
clone drive put away for safekeeping, it 
is a simple matter of swapping out the 
drives should anything ever go wrong 
with the first one. Of course, cloning a 
hard drive is not as simple as typing 
“Copy C: *.* D:” at the DOS prompt— 
nothing is ever that simple. There are 
many intricacies involved in copying a 
hard drive, hidden partitions being one 
good example. 

Image MASSter SOLO 

Though there are numerous hard- 
drive cloning solutions on die market, 
one very portable and affordable solu¬ 
tion is Intelligent Computer Solutions’ 
handheld Image MASSter SOLO. This 
hard disk duplicating device is a portable 
unit with storage space inside it for a 
master hard drive to be used for setting 
up new or trashed drives. The Image 


MASSter SOLO costs $795. 

This handy device can even be used 
to set up or restore hard drives that are 
already installed in a system. In that case 
it works through the parallel port, so the 
system doesn’t have to be opened up. So 
even if the PC is buried under a pile of 
junk, you’ll still be able to restore its 
hard drive without removing the cover. 
The data transfer rate through the par¬ 
allel port can exceed 300 MB/minute. 

The Image MASSter SOLO can 
copy to both IDE and SCSI drives, 
something that not all drive cloners can 
do. It also works with any operating sys¬ 
tem and application software including 
Windows 95/98, NT, SCO, Unix, OS/2, 
and Mac OS. The master and target dri¬ 
ves can even be different sizes and mod¬ 
els, which eliminates a lot of hassle. The 
Image MASSter SOLO also supports 
those hidden Compaq-specific parti¬ 
tions and notebook-suspend partitions. 

Although it is easy enough to set up a 
master drive for each of several different 
system configurations and use whichever 
one is necessary for a given system, that 
can be expensive, depending on how 
many master drives are needed. It’s also a 
pain in the neck to travel around with all 
the different master drives. ICS’s option¬ 
al software, called Multi-MASSter, elimi¬ 
nates the need for all those drives. 

Multi-MASSter allows up to ten disk 
images to be stored on a single master 
drive, provided that the capacity of the 
master drive is large enough to store all of 
the images. Multi-MASSter works with 
DOS, Windows 95, and Windows NT, 
but only for FAT-based disk configura¬ 
tions—NTFS users can’t use the Multi- 
MASSter option. Another software 
option, NTFS-IQcopy, allows NTFS- 
formatted drives to be copied. A third 
software option lets hard drives be erased, 
or “sanitized,” to the Department of 
Defense DOD 5220-22M specification. 

Older hard-drive duplicators would 
generally copy each and every sector of a 
hard drive, regardless of whether there 
was data in them or not. That was one 















reason why it used to be necessary to 
clone one drive to an identical one. But 
the Image MASSter SOLO features 
automatic load-size detection where 
only areas of the master drive that con¬ 
tain data are copied—empty sectors are 
skipped. So, regardless of whether the 
target drive is smaller or larger than the 
master, the target will be properly for¬ 
matted and its partitions properly scaled 
before being loaded with the master- 
drive image. 

Faster Still 

Parallel-port disk duplicating is cer¬ 
tainly convenient, but the Image 
MASSter SOLO offers a much faster 
way to copy drives: an IDE connector 
for direct connection to IDE drives. Of 
course, the drives have to be removed 
from a system before they can be cloned 
or restored using the direct IDE link. 
This works for IDE, EIDE, and Ultra 
DMA drives. SCSI drives can only be 
copied using the parallel-port option. 
Direct IDE copying works at speeds up 
to 400-MB per minute, depending on 
the speed of the hard drives used. 

The Image MASSter SOLO can be 
powered by the included AC adapter or 
directly from the target PC’s hard-drive 
power source. Desktop systems have no 
trouble supplying power to the Image 
MASSter SOLO, but you wouldn’t want 
to do that with notebook computers. 

When used with the direct IDE con¬ 
nection, the Image MASSter SOLO 
offers the same features of all Image 
MASSter drive duplicators including 
safety functions such as Drive Info, 
Verify, Remainder-Check, and Safe 
Mode to ensure flawless copying. 

ICS offers various accessories for the 
Image MASSter SOLO to make the unit 
more versatile. Options include note¬ 
book hard-drive adapters and PCMCIA 
adapters, as well as a lightweight, padded 
carrying case. 

Hooking It Up 

The Image MASSter SOLO comes 
in a beige steel enclosure with storage 
space in the lower part of the unit for 
housing a master hard drive. A small 
LCD display and six function buttons 
are used to control everything. The unit 
features external parallel and IDE ports 
for attaching drives, and a serial port for 
installing SOLO software upgrades. A 
DIN-to-PC adapter allows power to be 
supplied by the computer that is being 
worked on. 


Hard drives that are not installed in a 
system are connected to the drive dupli¬ 
cator using included IDE and power 
cables. Then everything is controlled 
from the SOLO control panel through a 
series of menus. Status indicators 
include a blinking green “OK” light and 
solid red “error” light. 

Connections to drives that are 
installed in systems are made using the 
included parallel cable. If the parallel 
connection is to be used, the supplied 
client software must be installed on a 
boot disk that will be loaded in the sys¬ 
tem that will be connected. The client 
software provides on-screen indicators 
as to progress, performance, elapsed 
time, and so on. 

Powering up for the first time 
requires that the user enter any optional 
authorization codes supplied by ICS— 
the codes basically “unlock” whatever 
features a particular user has paid for. 
Extensions become permanent once 
they are installed. 

You don’t have to be a rocket scientist 
to operate die Image MASSter SOLO, 
but those unfamiliar with computers and 
hard drives should probably avoid 
cloning them. You do have to know what 
you’re doing, but if you do, the SOLO 
can make your work a whole lot easier 
and faster. And its price of $795 is actu¬ 
ally cheap when you consider that it can 
store up to 10 different hard-disk images 
on a single master hard drive—that 
alone can save several thousand dollars 
versus having to have several different 
image disks. It also lets you set up or 
restore computers in a breeze, leading to 
bigger profits. For more information on 
the Image MASSter SOLO, contact 
Intelligent Computer Solutions (9350 
Eton Ave.; Chatsworth, CA 91311; Tel: 
800-545-5447; Fax: 818-885-6769; 
Web: www.ics-iq.com) directly, or circle 
15 on the Free Information Card. m 


ELECTRONIC GAMES 

BP69 —A number of interest¬ 
ing electronic game projects 
using IC’s are presented. In¬ 
cludes 19 different projects 
ranging from a simple coin flip¬ 
per, to a competitive reaction 
game, to electronic roulette, a 
combination lock game, a 
game timer and more. To 
order BP69 send $4.99 clear¬ 
ance (includes s&h) in the 
US and Canada to Electronic 
Technology Today Inc., P.O. Box 240, Mass- 
apequa Park, NY 11762-0240. US funds only. 
Use US bank check or International Money 
Order. Allow 6-8 weeks for delivery. MA07 


PHONE ADAPTER 

(continued from page 87) 


PARTS LIST FOR THE 
PHONO ADAPTER 

RESISTORS 

(All resistors are 74-watt, 5% units.) 

Rl, R5—1 megohm 

R2, R6—75,000-ohm 

R3, R7—6,800-ohm 

R4, R8—1500-ohm 

CAPACITORS 

Cl, C3—3300-pF, ceramic-disc 
C2, CA —1000-pF, ceramic-disc 

ADDITIONAL PARTS AND 
MATERIALS 

J1-J4—RCA phono jacks, panel-mount 
Audio cables, case, grommets, 
hardware, etc. 


but to most ears, 10% ceramic 
capacitors and 5% carbon-com¬ 
position resistors are acceptable. 

For fussier audiophiles, using tighter- 
tolerance components or hand 
selecting component values are 
ways to get the best accuracy. 
Additionally, the use of metal-film 
resistors will minimize any audio 
noise created by the Phono 
Adapter. 

It Is not necessary to use the 
component values indicated for 
your adapter network. Table 1 
shows a few design alternatives in 
terms of component value. If you 
have these complete alternate- 
value sets lying around in your 
spare-parts box, the Phono 
Adapter will become that much 
less expensive to build! 

If you notice that playback is too 
loud or soft compared with other 
stereo inputs, the attenuation pro¬ 
vided by R3, R4, R7, and R8 may be 
modified, as long as the sum of the 
two resistors are kept constant. That 
changes the signal level without 
altering the frequency-response 
characteristics. Preamplifier gain 
variation in different models of 
receivers might make this "tweak¬ 
ing" necessary. 

Happy listening! Q. 89 
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Tech Musings 


BY DON LANCASTER 


SETI al Home, Hot-Tub 
Ecouomics, and More 

B y now, you have probably gotten the word that 

THE SETI-AT-HOME RESEARCH HAS REALLY TAKEN OFF; 
FULL DETAILS ARE AVAILABLE AT WWW.SETIATHOME.SSL.BERKE 
LEY.EDU. IN JUST THEIR VERY FIRST DAY OF OPERATION, CENTURIES 


of computing power were turned loose 
on an advanced search for extraterrestri¬ 
al intelligence. 

This seems to be an exceptionally 
well-designed experiment in parallel 
computing. Each volunteer gets some 
screensaver software and just under half 
a megabyte of data. When the volun¬ 
teer’s computer is not busy doing any¬ 
thing else, SETI’s data is digitally fil¬ 
tered and then returned to them. 

The processing normally takes 24 to 
36 hours of computing time. The 
Fourier-related coherent algorithms 
seem ten times better than anything ever 
tried before. Only unused computer 
time is diverted. All the ongoing “win¬ 
ners” appear on top twenty video-game 
style “high score” listings. 

This program frees the big Arecibo 
radio telescope in Puerto Rico to stay 
busy doing a full sky survey for another 
long-term project. The SETI data is just 
slurped off of a parallel feed at essential¬ 
ly zero added cost. 

The main survey is parked at the 

NEED HELP? 

Phone or write all your US Tech 

Musings questions to: 


usual “water hole” in the microwave 
region. There is both an atmospheric 
window and fairly low noise between the 
hydrogen molecular resonance at 1420. 
406 MHz and three of the hydroxyl res¬ 
onances at 1621.231, 1667.359, and 
1720.530 MHz. More information on 
molecular resonance appears in 
MUSE118.PDF on www.tinaja.com. 

For these and other reasons, this fre¬ 
quency band is thought to be good ET 
territory. This particular search centers 
on the 1420.406-MHz hydrogen reso¬ 
nance. As Fig. 1 shows, a band from 
1418.75 to 1421.25 MHz is recorded. 


That data is sliced up into 250 frequen¬ 
cy bands. 

Each volunteer gets several hundred 
seconds worth of the 10-kHz bandwidth 
work unit to filter. Fancy coherent filter¬ 
ing looks for the energy in every work 
unit. Likely targets should have stronger 
energy at one frequency than another. 
Useful energy should also rise and then 
reduce over twelve seconds in a Gau¬ 
ssian manner as the sky is swept. Finally, 
valid signals should also chirp or sweep 
slightly in frequency. The latter Doppler 
shift is caused by the target planet’s 
motion. 

At this writing, SETI at home has 
distributed over a million work units and 
has gotten a third of them back, racking 
up well over a millennium of computing 
time, which obviously seems to be well 
beyond human brain capability—by 
bunches. No, ET has not reversed any 
phone charges yet. But the real truth and 


Don Lancaster 
Synergetics 
Box 809-EN 
Thatcher AZ, 85552 
Tel: 520-428-4073 

US email: don@tinaja.com 
Web page: http://www.tinaja.com 


1418.75 MHz 


1420 MHz is the hydrogen molecular 
resonance frequency near the low end 
of the microwave L-band ‘water hole". 

1420.00 MHz 


L 


Hundred second "slices" of just under 
10 Kilohertz bandwidth are sent as work 
units to many hundreds of thousands of 
home computers for parallel processing. 


1421.25 MHz 


j 


FIG. 1 —THE SETI-AT-HOME project monitors frequencies near the hydrogen molecular 
resonance at the low end of the “water hole.” When you participate, you get a screensaver 
that background filters a few hundred seconds of a 10-kHz work unit. Processing usually 
takes 24 to 36 hours. Many millennia of computer time have already been completed. 
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FIG. 2—A TYPICAL HOT tub setup. 


beauty of this fine program lies in its 
proven ability to bypass funding and 
bureaucratic hassles while delivering 
amazing computing power. 

A listing of a several useful radio 
astronomy books has been added for you 
as this month’s resource sidebar. I expect 
to see lots more Web-based intensively 
parallel computing projects showing 
up—stuff that can get results ridiculous¬ 
ly faster for a negligible fraction of gov¬ 
ernment lab-research funding rates— 
and free of hidden agendas. 

I’ve been wondering if this same 
stunt might not be appropriate for my 
magic sinewaves. New candidates are 
taking 40 to 50 hours per amplitude 
these days. Seems there are a lot of pos¬ 
sible 768-bit words, and the real goodies 
appear to lie in those scary uncharted 
nether regions beyond. A definitive cat¬ 
alog sure would serve as a useful 
resource. More details up at www.tdna 
ja.com/magic01.html. Let me know if 
you want to work with me on this. 

Hot Tub Economics Review 

I recently finished repairing and 
upgrading an older hot tub. I got to 
thinking about just what can be done to 
reduce operating costs and shorten 
warm-up times. 

A “typical” older hot tub installation 
is shown in Fig. 2. Water flows from the 
tub through its pump, a filter, a heater, 
and back into the tub again in a closed 
loop. Typical temperatures are 102 
degrees for socializing and 104 or even 
105 degrees for mild therapy, with pos¬ 
sibly 108 degrees for brief and intense 
therapy. The temperature regulation 
thus should be strictly held under one 
degree, if possible. 

Heaters can be wood, solar, natural 
gas, propane, resistive electrical, or heat 
pumps. Wood and solar both tend to 


end up maddeningly difficult to tightly 
regulate to the temperatures needed. 
Gas or propane is usually the cheapest 
when available. Heat pumps specifically 
for hot-tub usage are still outrageously 
expensive, and they also drop in efficien¬ 
cy when cold. Thus, 220-volt resistance 
heaters usually end up as the norm. 

My particular older “warmer-upper” 
consisted of a pair of 6-kilowatt immer¬ 
sion heaters. Because a cheap mechani¬ 
cal thermostat cannot work with less 
than a five- or a ten-degree AT, a 
“bypass” scheme is used: Only a fraction 
of the water actually goes through the 
heater. Thus a ten degree AT thermo¬ 
stat holds to one degree, on the average, 
if it is only heating one tenth of your 
total water. 

This heater design had some other 
bad habits: All the thermostats only 
loosely leaned up against their steel case, 
leading to slow cycling and a poor 
warm-up time, which was caused in part 
by the thermostat having to slowly cycle 
during much of the warm-up time. 

Some Numbers 

Let’s head back to the science books: 
A BTU, or British Thermal Unit, is the 
amount of energy it should take to raise 
the temperature of one pound of water 
by one degree Fahrenheit—or roughly 
the chemical energy in one large kitchen 
match. There are 3413 BTUs in one 
kilowatt-hour of electricity, or 0.2930 
watt-hours per BTU. 

The pounds of water, of course, 
depends on the size of the hot tub, but 
for a 6-foot, 8-inch hexagon hot tub, 
something under 500 gallons should be 
a usefully conservative estimate. For 
exact numbers, note that there will be 
7.5 gallons or 63.4 pounds of water in a 
cubic foot, and then calculate your actu¬ 
al volume (or else carefully fill your tub 


new from 

DON LANCASTER 


ACTIVE FILTER COOKBOOK 

The sixteenth (!) printing of Don’s bible on analog 
op-amp lowpass, bandpass, and highpass active 
filters. De-mystified instant designs. $28.50 


RESEARCH INFOPACKS 

Don’s instant cash-and-carry flat rate consulting 
service. Ask any reasonable technical question 
for a detailed analysis and complete report. See 
www.tinaja.com/info01 for specifics. $79.00 


CMOS AND TTL COOKBOOKS 

Millions of copies in print worldwide. THE two 
books for digital Integrated circuit fundamentals. 
About as hands-on as you can get. $28.50 each. 


INCREDIBLE SECRET 
MONEY MACHINE II 


Updated 2nd edition of Don’s classic on setting 
up your own technical or craft venture. $18.50 



LANCASTER CLASSICS LIBRARY 

Don’s best early stuff at a bargain price. Includes 
the CMOS Cookbook, The TTL Cookbook, Active 
Filter Cookbook, PostScript video, Case Against 
Patents, Incredible Secret Money Machine II, and 


Hardware Hacker II reprints. $119.50 


LOTS OF OTHER GOODIES 

Tech Musings V or VI. $24.50 

Ask the Guru I or II or III. $24.50 

Hardware Hacker II, III or IV. $24.50 

Micro Cookbook I. $19.50 

PostScript Beginner Stuff. $29.50 

PostScript Show and Tell. $29.50 

PostScript Video & secrets. $29.50 

PostScript Reference II. $34.50 

PostScript Tutorial/Cookbook. $22.50 

PostScript by Example. $32.50 

Understanding PS Programming. $29.50 

PostScript: A Visual Approach. $22.50 

PostScript Program Design. $24.50 

Thinking in PostScript. $22.50 

LaserWriter Reference. $19.50 

Type 1 Font Format. $16.50 

Acrobat Reference. $24.50 

Whole works (all PostScript). $380.00 

Technical Insider Secrets. free 


BOOK-ON-DEMAND PUB KIT 

Ongoing details on Book-on-demand publishing, 
a new method of producing books only when and 
as ordered. Reprints, sources, samples. $39.50 


THE CASE AGAINST PATENTS 

For most individuals, patents are virtually certain 
to result in a net loss of sanity, energy, time, and 
money. This reprint set shows you Don’s tested 
and proven real-world alternatives. 28.50 


BLATANT OPPORTUNIST I 

The reprints from all Don’s Midnight Engineering 
columns. Includes a broad range of real world, 
proven coverage on small scale technical startup 
ventures. Stuff you can use right now. $24.50 


RESOURCE BIN I 

A complete collection of all Don's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 


FREE SAMPLES 

Check Don’s Guru's Lair at http://www.tinaja.com 
for interactive catalogs and online samples of 
Don’s unique products. Searchable reprints and 
reference resouces, too. Tech help, hot links to 
cool sites, consultants, email: don@tinaja.com 

FREE US VOICE HELPLINE VISA/MC 


SYNERGETICS 

BOX 809-EIM 
Thatcher, AZ 85552 
(520) 428-4073 


FREE catalog: http://www.tinaja.com 
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Siting: 

0. Remember that full hot tubs are insanely heavy. Placing one on the third floor of a 
remodeled century-old farmhouse is a no-no. Older or lighter deck installations 
should also be structurally reviewed. 

1. Install the tub in a separate building or atrium or whatever that is neither outside 
nor fully inside your living space. This is required for humidity control, ventilation, 
privacy, and energy efficiency. While avoiding possible flood, mildew, rust, scorpi 
on, termite, or other bug problems. 

2. If the heater and pump are separate from the tub, install them in the warmest 
possible location. Preferably well insulated and certainly free from wind or night 
sky radiation. Consider a solar panel boost. 

3. Add a thick spray-on layer of urethane foam to the under bottom of the tub and to 
all exposed pipes. Provide a two- or three-speed pump that only slowly circulates 
water during initial heating. Use an oversize filter for reduced pressure drop. 
Provide a high side anti-thermosiphoning valve if one seems to be needed. 

4. A thick and flat folding insulated lid is a must. One that provides a skirted and 
solid seal all the way around. A second floating inside cover can also be worth¬ 
while. 

5. Avoid “bypass” style heaters with high differential DT mechanical thermostats. 
Make sure the thermostat time constant is sufficiently low. Also that excessive 
cycling does not take place coming up to working temperature. If possible, sense 
the temperature electronically inside the tub itself. 

6. Carefully plot and record your heating rate of rise and your cooling rate of drop. 
Do so for all seasons. If you lose more than eight degrees per day, find out why. 

Use: 

1. Turn the tub on just soon enough to come up to use temperature. Provide a timer 
or other intelligent control to prevent running unused. Use your rate-of-rise plots to 
determine warm-up time. Then adjust as needed. 

2. Remove the cover only during use. Flip back only half of the cover when 
you are using the tub by yourself. Do not ever let a cover get waterlogged. 

3. Keep and use a tub thermometer. Use the minimum temperature appropriate for 
the intended tub use. A heater override switch is often a good choice. 

4. Use air bubble injection only when the effect is specifically being enjoyed. Blower 
air is especially energy wasteful. Blowers also tend to be excessively noisy. 

5. Using a hot tub a second day in a row is nearly Tree”. 

FIG. 3—SOME RECOMMENDATIONS for hot-tub energy efficiency. 


five gallons at a time). 

Figure on roughly eight pounds per 
gallon for a total of 4000 pounds and 
4000 BTUs per degree of warming. Or, 
at a cost of ten cents per kilowatt hour, 
1171 watts per degree (say twelve cents 
per degree). 

How much heating you will need 
depends on how much the tub cooled 
since your last use. A cold warm-up from 
60-degree water to 102 degrees requires 
at least 40,000 BTUs to the tune of $5. 
A second-day re-warming in a tub that 
has cooled off by eight degrees costs 
around $1.20 per day, $36 per month, 
and $432 per year. 

Curiously, running your tub every 
second day costs you about the same as 
using it daily. You might lose ten degrees 
during the first day and only seven or so 
during the second. Thus, repeated tub 
use is nearly “free.” 

In the absence of heat losses, twelve 
kilowatt-hours of energy should raise 
your hot tub temperature at a rate of ten 
degrees per hour. Hot-tub heat losses 
can come from conduction, convection, 
or radiation. The secret is to keep as 
much heat in the tub as you can between 
uses. Conduction will be proportional to 
temperature differentials, while the radi¬ 
ation starts off much weaker but shoots 
up with the fourth power of temperature 
difference. Thus, it will always be better 
to heat immediately before use—every 
time. 

The most important barrier to heat 
loss is a good two-inch thick insulating 
cover that fits tightly and is kept on 
when not in use. It should preferably be 
a split folding cover that need not always 
be totally removed. A second inner 
floating cover might also help. 

A thick coating of urethane foam on 
the underside of the tub is also a good 
idea. This extra process during installa¬ 
tion can make a big difference and easi¬ 
ly pays for itself. If the pump, heater, 
pipes, and filter are remote from the tub 
itself, those should be kept at the highest 
possible temperature and well insulated 
from wind and night-sky radiation. 

Certain larger hot tubs might also 
“thermosiphon” during non-use times; 
in other words, the warmer water rises, 
runs slowly backwards through the filter 
and pump, cools down, and wells up 
from below. That was definitely a prob¬ 
lem for me on very cold nights. I fixed it 
by adding a $9 one-way valve “diode” 
from the hardware store. The valve is 
92 best placed in a non-obvious high side 


position after your heater; if it is located 
elsewhere it might interfere with pump 
priming. 

Does your pump add to the heat? In 
the absence of losses and running full 
tilt, a two-horsepower pump should 
warm the water about the same as a 1.6- 
kilowatt heater does—around one-sixth 
of your total input energy. But the pump 
rarely runs full power, and die circula¬ 
tion losses sap some of that heat. 

The pump itself would seem to add 
only a modest amount of heating at best. 
On the other hand, when your old 
heater is taking its good old time about 
temperature cycling, much of your 
pump energy is largely wasted, perhaps 


to die tune of fifteen cents per warm-up 
hour—possibly by as much as $200 or 
more per year. Thus, we have got a sec¬ 
ond reason besides convenience for very 
rapid warm-ups. A two-speed pump is 
best here—one that only moves the 
minimum amount of circulating water 
needed during the heat-up process. 

What about air injection? “Cane air” 
or any “venturi” cools your water mod¬ 
erately by bubbling much colder room 
temperature air through it. But blower- 
powered bubble machines dramatically 
cool off your water. An obvious rule here 
js to only use cosdy air injection when¬ 
ever somebody is actually enjoying its 
effects. 


110 vac 


220 vac 


1.5 HP 
motor 



overtemp 

thermostat 

tempset 

thermostat 


immersion 

heaters 


FIG. 4 —A POSSIBLE WIRING DIAGRAM for hot-tub experiments. Thermostats are pur¬ 
posely set slightly high and overridden with a manual heater switch. Operating costs 
dropped dramatically in the author’s setup. 


Measuring Gain and Loss 

Two things that are very important to 
measure here: The hourly warm-up rate 
of rise and your daily rate of cooling. 
Any old thermometer can be used for 
this. Plot temperature versus time on a 
graph, although some extra precision 
will be needed if you want to measure 
exact BTU losses. 

By measuring the warm-up rate, you 
will be able to turn on your tub exactly 
for the required heating time. And by 
knowing the cooling losses, chances are 
you can reduce them by finding their 
cause. The figures change somewhat 
with the seasons and the exact water 
level, but those factors are easily adjust¬ 
ed for. 

Some hot-tub energy-conservation 
suggestions appear in Fig. 3. You can 
decide which of those are or are not con¬ 
venient or cost effective for your own 
use. Many newer tubs have improved 
thermostats, under-tub insulation, slow 
warm up re-circulation, and similar 
energy improvements. 

An Intelligent Controller 

As an experiment, I modified the 
control circuitry for my hot tub as 
shown in Fig. 4 so I could turn the 
heater off and on manually, but only 
when the pump is running. I then 
cranked the thermostat settings way up, 
being careful to keep those over-temp 
safety sensors in place. 

Warm-up time dropped dramatically, 
operating costs went down (caused 

RADIO ASTRONOMY BOOKS 

Boffin: A Personal Story of the Early Days 
of Rad... (Brown) 

Extragalactic Radio Sources: From 
Beams... (J. Roland) 

High-Sensitivity Radio Astronomy 
(N. Jackson) 

An Introduction to Radio Astronomy 
(Bernard F. Burke) 

The Invisible Universe Revealed: The 
Story... (Frank Hughes) 

Radio Astronomy ( John D. Kraus) 

Science With Large Millimetre Arrays: 
Proc... (Eso I ram) 

Submillimetre Wave Astronomy (John E. 
Beckman) 

Tools of Radio Astronomy (K. Rohlfs) 
Variability of Active Galactic Nuclei 
( H. Richard Miller) 

Very Long Baseline Interferometry: 

Tech... ( G. L. Verschuur) 

For more details, see 
www.tinaja.com/amlink01 .html 


mostly by the pump running less), and a 
few heat cycles that did not do anything 
useful were eliminated. Sadly, I did have 
to carefully pay attention to precisely 
how long this forty minute warm-up 
took. A simple $19 mechanical timer 
might prevent waste here. I selected an 
Intermatic FD60MC, available in most 
hardware stores. Check out their useful 
Web site at www.intermatic.com 

Also note that hot-tub electrical safe¬ 
ty is very important, so lower voltage 
switching, GFI, or pneumatic remotes 
are a must. 

A better route, of course, would be a 
custom intelligent controller. First, 
you’d put a decent electronic thermal 
sensor inside the tub itself—perhaps a 
Dallas DS16242 or similar device having 
a resolution of a tiny fraction of a degree 
and a circulating-water time constant of 
a second or two. Feed that to a Basic 
Stamp or a custom PIC that knows the 
inside and outside ambient temperature, 
the time of day, whether the lid was off, 
the heating and cooling rates, and your 
favorite use time. 

The controller would then use the 
tub temperature and its heating rate to 
anticipate when you want to use the 
tub. It would then turn the tub on 
somewhat earlier, applying full heat to 
bring the tub up to just under your 
favorite temperature. 

When it hits the desired tempera¬ 


ture, it would switch to an ultra low 
power “maintenance” heating mode that 
would be held so long as the lid still 
remains on. Or, better yet, the tub shuts 
down after an hour or two just in case 
you forgot or changed your mind. 
During its “use” mode, heat power 
would be adjusted to hold the desired 
temperature more or less precisely. 

Imaginative Images 

Getting full color images up onto 
Web sites is a big deal these days. It’s 
being done for everything from an auc¬ 
tion up at wsvw.ebay.com to your own 
Web site sales pages. However, because 
so many of the images on the Web look 
so bad, you can definitely gain an advan¬ 
tage by making all of yours first rate. 

For smaller banner ads and other 
places where lettering is important, the 
GIF format is probably best. But for just 
about everything else, JPEG is probably 
the way to go. 

I’ve found an amazingly simple 
method to provide higher quality web 
“photography,” one which seems to give 
superb results. You simply start using a 
scanner as a camera. 

The advantages here are that you get 
outstanding resolution combined with 
exposures, distortion, focus, and lighting 
that are right on. You now can also work 
directly with bitmaps. This gives you 
scads more sharpness and eliminates lots 93 
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NAMES AND NUMBERS 


Abbeon Cal 

123 Gray Ave. 

Santa Barbara, CA 93101 
(800) 922-0977 
www.abbeon.com 

Adobe Photoshop 

PO Box 7900 
Mountain View, CA 94039 
(800) 833-6687 
www.adobe.com 

Areata ImageViewer 

600 F Street 
Areata, CA 95521 
(800) 822-9085 
www.arcatapet.com 

Artech House 

685 Canton St. 

Norwood, MA 02062 
(800) 225-9977 
www.artech-house.com 

Dallas Semiconductor 

4401 Beltwood Pkwy. S 
Dallas, TX 75244 
(972) 450-0400 
www.dalsemi.com 

eBay 

Suite 350 

2005 Hamilton Avenue 
San Jose, CA 95125 
www.ebay.com 

HP/Peripherals Group 

16399 W Bernardo Dr. 

San Diego, CA 92127 
(619) 592-8333 
www.hp.com 

Industrial Laser Solutions 

PO Box 21288 
Tulsa, OK 74121 
(800) 752-9764 
www.pennwell.com 

Intermatic 

Intermatic Plaza 
Spring Grove, IL 60081 
(815) 675-2321 
www.intermatic.com 


Micro Publishing News 

2340 Plaza del Amo, Suite 100 
Torrance, CA 90501 
(310) 212-5802 
www.micropubnews.com 

Microchip Technology 

2355 W Chandler Blvd. 
Chandler, AZ 85224 
(602) 786-7200 
www.microchip.com 

NEMA 

1300 N 17th St„ Suite 1847 
Rosslyn, VA 22209 
(781) 904-2500 
www.nema.org 

Newnes 

225 Wildwood Ave. 

Woburn, MA01801 
(617) 928-2500 
www.bh.com 

Southco 

210 N Brinton Lake Rd. 
Concordville, PA 19331 
(610) 459-4000 
www.southco.com 

Synergetics 
Box 809 

Thatcher, AZ 85552 
(520) 428-4073 
www.tinaja.com 

Texas Instruments 
PO Box 655303 
Dallas, TX 75380 
(800) 336-5236 
www.ti.com 

Trimble Navigation 

585 N Mary Ave. 

Sunnyvale, CA 94086 
(800) 545-7762 
www.trimble.com 

TriTech Micro 

1440 McCandless Drive 
Milpitas, CA 95035 
(800) 253-8900 
www.tritechmicro.com 


of generational editing artifacts. 
Unfortunately, because bitmaps gobble 
up memory at a prodigious rate, a CD-R 
drive is a must. 

The available depth of field on my 
Hewlett Packard Scanjet 6100C is utter¬ 
ly amazing. Disadvantages are that you 
have a “flat” view; there are obvious size 
limits; and parts of the object further 
from the glass may end up much darker. 
I will start by setting a piece of test 
94 gear on the scanner bed. Erasers are 


placed under critical edges to get all of 
the knobs stable and flat. These supports 
can easily get edited out later. Be sure to 
have the object’s main surface precisely 
flat and parallel with the glass. 

It is extremely important to use a 
machinist’s combination square to 
exactly line up your subject with the 
scanner. Try for a one pixel accuracy if 
at all possible. 

Colored paper then is positioned 
behind and around the subject, trying 


to get as close as possible without any 
cropping. Zooming and enlarging 
somewhat will usually give you a pic¬ 
ture that ends up “full size” at higher 
monitor resolutions. 

After scanning, I send the picture to 
plain old Paint. The brightest portion of 
the background is then selected for a 
masking standard. You then can mask 
background to subject, suitably blending 
(anti-aliasing) on diagonals. Other tricks 
such as removal of supports, scratches, 
or blemishes are easily done. Shadow 
improvement is another possibility here. 

Finally, the bitmap is cropped, 
brightened, sized, gamma corrected, and 
converted to JPEG with Arcata’s 
ImageViewer or some similar utility. 
Adobe’s PhotoShop, of course, is one 
other obvious possibility. 

Most images can be improved with 
modest increases in both brightness and 
contrast, plus a gamma adjustment. 

I’ll normally zoom somewhat with 
the scanner. This gives you a normal 
sized display on a higher-resolution 
monitor. I tend to keep the JPEG file 
sizes in the 100K range for sharp letter¬ 
ing. Larger images should click expand 
on user command only. 

A tutorial with more detail is up at 
www.tinaja.com/blat01.html. The actual 
images can now be found at www.tina- 
ja.com/barg01.html. Custom sendees 
are also available. 

New Tech Lit 

From Microchip Technology comes 
a fresh 1999 Technical Library CD ROM 
including details on their new PIC 18 
CXX2 high-performance chips. More 
on the PIC micros in general is at 
www.tinaja.com/picupO 1 .html. 

From Texas Instruments, there are 
data booklets on the TLC32AD50 and 
the TLC320AD75 sigma-delta chips. 
The former for low speed instruments, 
the latter for stereo A/D. From Tritech, 
lots of interesting new data sheets, such 
as a TR83100CF voice-storage con¬ 
troller, TR88L811CS touch-pad mouse 
controller, and their new TR88L803 
pen-input processor. 

A new Abbeon Cal publication has 
lots of thermal machines and related 
tools, books, and techniques of interest 
for plastic working. Industrial latches 
and fasteners are detailed in a new Zoom 
CD ROM from Southco. 

Facts Finder is a quarterly GPS navi¬ 
gation publication from Trimble. Also 
newly updated is the NEMA Electrical 


Standards and Product Guide. Mini-cata¬ 
logs of specialized wireless and commu¬ 
nications catalogs are newly available 
from Artech House. 

Featured trade journals for this 
month are Industrial Laser Solutions by 
Penn we 11 and Micro Publishing News 
from Cygnusos. 

Crash Course in PC Tech nolog)' is the 
latest book in the Lou Frenzel series 
from Newnes. More details on this and 
similar texts can be found at www.tina 
ja.com/amlinkO 1 .htrnl. 

For insider secret details of active fil¬ 
ters, check out my Active Filter Cookbook , 
as per my nearby Synergetics ad or else 
by way of www.tinaja.com/synlib01 .html. 

I have just added an ongoing live auc¬ 
tion feature to my Web site up at 
www.tinaja.com. Simply click on that 
auction button for unbeatable surplus 
and other bargains. Our latest Blatant 
Opportunist tutorials include details on 
Web-site funding and useful e-mail eti¬ 
quette. A number of classic Blats are also 
newly uploaded. Additional PostScript-as- 
language referral log utilities have also 
been added to my wwiv.tinaja.com/ 
post01.html. 

As usual, most of the mentioned 
resources do appear in our “Names and 
Numbers” or “Radio Astronomy Books” 
sidebars. Always check there before e- 
mailing don@tinaja.com or calling the 
no-charge voice help line found in the 
nearby “Need Help?” box. 

Let’s hear from you. 


NEW LITERATURE 

(continued from page 27) 


With this guide, technicians can confi¬ 
dently tackle day-to-day monitor repair 
issues on site in a timely, efficient man¬ 
ner without having to go search for the 
schematic or dp needed. Troubleshoot¬ 
ing tips include more specific details and 
instruction, with step-by-step guidance 
from point-to-point inside the monitor. 

This manual is a comprehensive ref¬ 
erence for anyone working on computer 
monitors. Over 3500 troubleshooting 
and repair tips are included, listed by 
manufacturer name and model number, 
such as Apple, ViewSonic, Packard Bell, 
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Compaq, Samsung, IBM. Sony, and 
many more. There are also schematics 
and parts lists for several models and an 
overview of VGA monitors and monitor 
EEPROM repair. The included CD- 
ROM contains M.I. Technologies’ 1999 
Windows Tech-tips demo monitor 
repair database, a complete listing of 
their schematics, and much more infor¬ 
mation. 


1999 Computer Monitor 
Troubleshooting Tips 

from M.I. Technologies , Inc. 

Prompt Publications , Howard W. Sams & 
Company 

2647 Waterfront Parkway , East Drive 
Indianapolis , IN 46214-2041 
Tel: 800-428-1261 
Web: www.hwsams.com. 

$49.95 


To order books in 
this magazine or, 
any book in print. Please call anytime day or 
night: (800) B00KS-N0W (266-5766) or 
(801) 261 -1187 ask for ext. 1454 or visit on the 
web at http://www.BooksNow.com/elec- 
tronicsnow.htm. 

Free catalogs are not available. 



Components and Production Tools 
Master Catolog 

fi‘om Future Active 
Dept. FAC 9905 
41 Main Street 
Bolton , MA 01140 
Tel: 800-655-0006 
Fax: 800-645-2953 
Web: www.future-activc.com 
Free 

This 290-page catalog offers a wide 
selection of the over 115,00 products 
that Future Active supplies. Production 
tools, such as test and measurement 
instruments, datacoin and telecom prod¬ 
ucts, workstations, microscopes, and 
ultrasonic cleaning system are included. 
Components such as connectors, diodes, 
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transistors, switches, heats sinks, and 
fans are listed. Among the manufactur¬ 
ers represented are Fluke, Extech, 
Protek, Serpac, Pomona, and NTE. 

Products are indexed by manufactur¬ 
er and product name, and there is also a 
components parts number index. Full- 
color photos and specs accompany 

the listings. S3 


ANTIQUE RADIO 

(continued from page 23) 


encouraging hum from the speaker. 

With an antenna of perhaps six feet 
laid on the floor of my office and no 
ground, I was able to pick up a number 
of stations all over the tuning dial. 
Volume control was smooth and noise¬ 
less, indicating no problems caused by 
my having restored the original wiring. 
However, the sound seemed a bit sharp, 
even considering the ancient technology 
used to produce it. When I cut in the 
“bass” capacitor using the two-position 
tone control, the sound obediently 
dropped several octaves in pitch. 
However, it became so muddy as to be 
virtually unintelligible. 

We’ll have to check on the sound 
problem next. I want to take a look at the 
grid bias on the 47 output tube, and I’d 
also like to have the speaker reconed. The 
present cone is perfectly intact, but has 
been treated with so many coats of speak¬ 
er cement that it is very stiff. Also on die 
docket for the next couple of columns is 
cosmetic cleaning of the chassis top, 
realignment, and (definitely my least 
favorite activity) cabinet refinishing. 

In the meantime, your comments and 
queries are always welcome. Write me 
c/o Electronics Now, 500 Bi-County 
Blvd., Farmingdale, NY 11735 or e-mail 
me at mfellis@enteract.com. m 
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The world’s most popular 
simulator just got better. 




MULTISIM SCHEMATIC CAPTURE AND SIMULATION 


Flexible Symbol Editor 

To add or modify sy mbols for any component. 

Power Meter M^^P 

Works just like with a real Wattm eter. 

1000 New Components 

New families include Electromechanical, Connector, 
Wideband Opamp, and Tiny Lo gic. 

Editable Footprint Field 

Add or change default footprint values directly 
from the schematic.^ 

New Analyses U]^P 

AC sensitivity and DC sensitivity help determine 
the stability of your design. 

Multiple Instruments ^J^P 

Now you can have more than one copy of an 
instrument on the screen at once. 

Enhanced Wiring 

Improved connections to pins and more intelligent 
autowiring. 

Analysis Wizards 

Guide you through an analysis, making it easier 
than ever to take advantage of these powerful 
functions. 


Virtual Instruments 

Includes oscilloscope, function generator, 
multimeter, bode plotter, word generator, and 
logic analyzer. 

9 Powerful Analyses 

To analyze circuits in ways just not possible with real 
instruments. Includes DC, & AC operating point, 
transient, fourier, noise, DC sweep and Ac & DC 
sensitivity. 

5,000 Components 

Wide selection of commonly used components, all 
complete with simulation, symbol and footprint 
information. 

Full-Featured Schematic Capture 

Industry's easiest-to-use design entry is ideal for 
generating high-quality schematics. 

Changes on the Fly 

The world's only simulator that lets you tweak your 
circuit during simulation for instant feedback. 

Analog and Digital SPICE Simulation 

Fast, accurate SPICE simulation with no limit on 


Custom Model Support 

Edit existing models to create new parts, or import 
components as SPICE models from vendors. 


multiSIM $ 399 

Call for upgrade pricing 


ULTIBOARD POWERFUL PCB LAYOUT 


Flexible Editing Full support of power and ground planes, with or without 
thermal relief.'Reroute while move'to move copper without losing connectivity. 


Fast Autorouting Multi-layer autorouter with configurable options for 
customized performance. 

Real-Time DRC Automatic Design Rule Check prevents costly errors by 
monitoring the size and clearance of pads, vias and traces. 

Ideal for all Boards Built-in board editor to create any shape board up to 
50" X 50" in size, with as many as 32 layers. 

Multiple Output Formats Outputs to the formats you need including 
Gerber, DXF, plotters, printers, and more. 

Tight Integration with Multisim Supports forward and back annotation 
with Multisim, so that the programs share important design information. 


For a free demo visit www.electronicsworkbench.com 
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